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i^bis work is designed to furnish Schools with a methodical, coitit)tehiift« 
sive and practical system of Arithmetic ; in which it has been the study of 
the Authors to render it a useful and easy text-book for Instructors, and a\86 
to convey instruction in an easy, concise and familiar manner to the plipiU 
Thf. Authors are not disposed to derogatb the metits of any system of Arith- 
metic now before the public, of 'whjch there is a great variety, and many 
meritorious works; none of which, net-haps, has received a greater share ot. 
public patronage than DaboU's Schoolmaster's Assistant : But it must be 
obvious to teachers of Arithmetic, and also to men of business, that Atith- 
metics written somie thirty or forty years ago, however complete they were 
considered at that time, are now, become more or less obsolete. One ob^ 
jection to those which were written about the timC Federal Money was 
coming into use, iar, that they are too much intermixed with, and contain 
more of the old currency or Sterling Money, than i& necessary at the present 
day. Another objection to those of long standing is, a deficiency of proper 
«^ illustrations of tk^e rules and examples. 
s5 To remedy these defects, a^variety of Arithmetics have been tM>mpiIed by 

.-y^ different authors and published within a few years past. But for the use o{ 
{ Schools generally, there are in theopinion of experienced teachers some 
objections to them all : for while the older publications have pursued too 
^ much of an arbitrary, dogmatic course Cf instruction ; other more modern 
\ writers have pursued almost wholly the inductive or mbntal plan, leavinj; 
^ the pupil to solve without proper and concise rules nearly alj questions in 
Ps Arithmetic ; and thus in endeavoring to correct one. error, have, as regards 
Conimon School*, run into another as great. A small introduction to the 
ground rules of Arithmetic, on the inductive or mental plan, may be useibl \ 
■ but considering that our Common Schools- are made up principally of the 
children of mechanics, farmers, and working*men, wl)tOse time, allotted them 
to obtain a knowledge of Arithmetic and other branches of literature, is but 
' a few months in each year, for a short period of yeatv ; to require them to 
pe^'form the various operations in Arithmetic without plain,' concise rules 
and illustrations, is as inconsistent as it would be to require each laboring 
man in. the community, to make evefy implementof his particular trade, be^ 
fore he could enter upon the business of his occupation. 

In the execution and arrangement of "DA BOLL'S COMPLC^TlS 
SCHOOLMASTER'S ASSISTANT," now offered to the public, it has 
been the object of the Authors alike to guard against the dogmatic course 
pursued in Arithmetics of long standing, and also the deficiency of concise 
rules, so apparent in some of the more modern ones. In thjs work the Au« 
thors have given a short introduction to the first rules, on the inductive or 
mental plan of instruction, after which, it has be¥un their object to give the 
rules, examples and illustrations, in a manner so clear and familiar as to be 
leasily comurenenaed by the pupils,' an(^ also, to convey to their minds the 
reason of the same. - 

They have also pursued a Course of questioning on the rules, which will 
be found beneficial to the pupil, and convenient to the instructof. It ii not 
Uie design of this work> to call forth the deep research of men of science, but 
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Tather to develope tp the javenile mind, a plain, easy and pleasing aseent,ia 
the science of practical Arithmetic. 

The arrangement of the rules and ezamnJes in this work is such as is be- 
lieved to'be the most proper. 

Addition and Subtraction of Federal Money are placed immediately after 
Addition and Subtraction of whole numbers. 

Reduction, Multiplication aiid Division of FederqJ Money, with simple 
and concise rules for finding the cost of goods, &c. when the price is an ali- 
quot or e,ven part of a dollar, are placed immediately after Division of whole 
numbers. ' 

In Reduction Ascending and Descending, the answers to the qaestiona 
are not set down, as they alternately pQ)ve eaih other. ^ 

Fcactions, Vulgar and Decimltl, have receive4 that attention which their 
importance demands ; being simplified and illustrated in such a mannei^as 
to render the study of them pleasing and interesting to the pupil. 

In Simple Interest several short rules are given. Also explaftatoiy ob- 
servations, and remarks on casting Interest on notes, bonds, &c. where en- 
dorsements have been made. 

The rule called Practice is omitted, except so much as is now necessary 
in business. ^ . 

That part of the rule formerly called " Taf^ and Tret'* which relates to 
trett, cloflf, and suttle, is omitted, it being entirely obsolete. 

A short demonstration of the Square and Cube Roots is given ; and the 
rules for working Arithmetical and Geometrical Progression, will be' found 
very plain and concise. 

Aner going through the various rules', a collection of useful and entertain- 
ing questions is given for exercise. / 

The Appendix contains a variety of useful Problems in Mensuration, dtc. 

Also a condise method of B0OK-K££PIN6, adapted to the Business of 
Farmers, Mechanics, &;c. 

Some of the I^te writers on Arithmetic, have wholly expunged the old cur- 
rency of Sterling Money ; but considering the increasing facilities to com- 
merce, and the contiguityDf these States to the British dominions ; the Au- 
thors have thought proper to retain enough of Sterling Money, to show iti 
use and nature* 
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ADDITION TABLE 



l2 and 1 


are 3 


3 and 1 arer 4 


4 and 1 


are 


5 


6 and - 1 


are 6 


2 and 2 


are 4 


3 and 2 are 5 


4 and 2 


are 


6 


5 apd 2 


are 7 


2 and 3 


are 5 


3 and 3 are 6 


4 and 3 


are 


7 


5 and 3 


are 8 


2 and 4 


are 6 


3 and 4 are 7 


4 and 4 


arto 


8 


5 and 4 


are 9 


2 and 5 


are 7 


3 and 5 are 8 


4^uad 5 


are 


9 


5 and 5 


are 10 


2 and 6 


are 8 


3 and 6 are 9 


4 and 6 


ar» 


10 


5 and 6 


are 11 


2 and 7 


ajre 9 


3 and 7 are 10 


4 and 7 


are 


11 


5 and 7 


are 12 


2 and 8 


are 10 


3 and '8 are 11- 


4 and 8 


are 


12 


5 and 8 


are 13 


2 and 9 


are 11 


3 and 9 are 12 


4 and 9 


are 


13 


5 and 9 


ar« 14 


2 and 10 


are 12 


3 and 10 are 13 


4 and 10 


are 


14 


5 and 10 


are 15 


2 and 11 


are 13 


3 and 11 are 14 


4 and 11 


are 


15 


5 and 11 


are 16 


2 and 12 


are 14 


3 and 12 are 15 


•4 and 12 


are 


16 5 and 12 


are 17 


6 and 1 


are 7 


7 and^ i are 8 


8 and 1 


ate 


9 


9 and 1 


are 10 


6 and 2 


are 6 


7 aAd 2 are 9 


8 and 2 


are 


10 


9 and 2 


are 11 


6 and 3 


are 9 


7 and 3 are 10 


8 and 3 


are 


11 


9 and 3 


are 12 


6 and 4 


are 10 


7 and 4 are 11 


8 and 4 


are 


12 


9 and 4 


are 13 


6 and 5 


are U 


7 and 5 are 12 
T and 6 are 13 


8 and 5 


are 


13 


9 and 5 


are 14 


6 and 6 


are 12 


8 and 6 


are 


14 


9 and 6 


are 15 


6 and . 7 


are 13 


7 and T are 14 


^ and 7 axt 


15 


9 and 7 


are 16 


6 and 8, 


are 14 


7 and B are 15 


8 and 8 


are 


16 


9 and % 


are 17 


6 and 9* 


are. 15 


y and 9 are 16 


9 and 9 


are 


17 


9 and 9 


are 18 


« and 10 


are 16 


7 and 10 are 17 


8 and 10 


are 


18 


9 and 10 


are 19 


6 and 11 


are 17 


7 and U are 18 


8 tfnd 11 


are 


19 


9 and 11 


are 20 


6 and 12 


are 18 


7 and 12 are 19 


8 and 12 


are 


20 


9 and 12 


are 21 


iO and 1 


are 11 


10 and 10 are 20 


11 and 7 


are 


18 


12 and 4 


are 16 


10 and 2 


are 12 


10 and 11 are 21 


11 and 8 


are 


19 


12 and 5 


are 17 


10 and 3 


are 13 
are 14 


10 nnd 12 ate 22 


11 and 9 
11 and 10 


are 
are 


20 
21 


12 and 6 
12 and 7 


are 18 


10 and 4 


11 and 1 are 12 


are 19 


10 and 5 


are 15 


11 and 2 ate 13 


11 and 11 


ar^e 


22 


12 and 8 


ace 20 


10 and 6 


are 16 
are 17 


\\ and 3 are 14 
11 and 4 are 15 


11 and 12 


are 


23 


12 and 9 
1>2 and 10 


are 21 


10 and 7 


i2 and 1 


are 


13 


are 22 


iO and 8 


are 18 


11 and 5 ate 16 


12 and 2 


are 


14 


12 and 11 


are 23 


10 and 9 


are 19 


Hand 6 tite 17 


12 and 3 


Are 


15 


12 and 12 


are 24 



Signs. A cross + With one line perpendicular 'and 
the other horizt^ntal, is the sign of addition. It shows 
that the numbers between which it is placed are to be 
added together^ It is somi^times read plus^ which is a 
Latin word signifying more^ It also denotes a remainder 
after division. 

Two horizontal parallel lin^s 3=, vt^ the sign of equalitjr. 
It signiftes that the number before it lis eqnal to the numbei^ 
«fter it. Thus> 100 centssal dollar; read, 100 cents «nl 



8 tABLfB. 

equal feo i d(^ar. 5+7=12 ; f^ad 5 and 7 added togedi* 
er are 12. 



8+3: 
7+6: 
9+4: 
5+6: 

7+2= 
11+7= 
12+6= 
10+9= 



=1iow many ? 
=how many ? 
=bow many ? 
=how many T 
=how many ? 
=how many ? 
=how many ? 
=how many ? 



Questions. 

6+8=how many ? 
3+6=how many? 
4+7=ho^ many ? 
6+8=how many ? 
6+5=how many ? 
7+9=how mtiny ? 
6+7=how many ? 
.9+6=how many t 



8+12: 
6+12: 
11 + 10: 
2+11: 
4+11: 

6+ 7= 

10+ 7= 

4+11 = 



=how many 7 
=bow many? 
=how many ? 
=hovir many 7 
=how many ? 
=how many T 
=how many ? 
=hovr many t 



SUBTRACTION TABLE. 



'2 from 2 leave 


3 from d leave 


4 from 


4 leave d 


2 from 3 leave 1 


'3 from .4 leave 1 


4 from. 


6 leave 1 


2 from 4 leave 2 


3 from 5 leave 2 


4 from 


6 leave 2 


2 from 5 leave 3 


3 from 6 leave 3 


4. from 


7 leave 3 


2 from 6 leave 4 


3 from 7 leave 4' 


4 from 


8 leave 4 


'2 from. 7 leave 5 


3 from 8 leave 5 


, 4 from 


9 leave 5 


2 from 8 leave 6 


3 from 9 leave 6 


4 fzom 10 leave 6 


2 from 9 leave Y 


3 from 10 leave 7 


4 from 11 leave 7 


2 from 10 leave 8 " 


3 from 11 leave 8 


4 from 12 leave 8 


2 from ll leave 9 


3 from 12 leave 9 


4 from 13 leave 9 


5 front 5 leave 


6 from 6 leave 


7 from 


7 .leave 


5 from 6 leave 1 


€ from 7 leave 1 


7 from 


8 leave 1 


5 from 7 leave 2 


6 from 8 leave 2 


. 7 from 


9 leave 2. 


5 from 8 leave 3 


6 from 9 leave 3 


7 from 


10 leftve 3 


'5 from 9 leav^ 4 


6 from 10 leave 4 


7 from 


11 leave 4 


5 from 10 leave 5 


6 from 11 leave 5 


' 7 from 


12 Ifeave 5 


5 from 11 leave 6 


6 from 12 leave 6 


7 from 


13 leave 6 


5 from 12 leave i 


6 from 13 leave 7 


7 from 


14 leave 7 


5 from 13 leave 8 


6 from 14 leave 8 


■ 7 from 


J 5 leave '8 


5 from 14 IbnYe ^ 


6 from 15 leaive 9 


7 from 


16 leave 9 


8 from 8 leave 


9 from 9 leave 


10 'from 


10 leave 


8 from 9 leave 1 


9 from 10 leave 1 


to from 


11 leave 1 


8 from 10 leave 2 


9 from 11 leave 2 


lO from 


12 leave 2 


8 from 11 leave 3 


9 from 12 leave 3 


10 from 


13 leave 3 


8 from 12 leave 4 


9 from 13 leave 4 


10 from 


14 Idave 4 


8 from 13 leave 5 


9 from 14 jeave 5 


10 from 


15 leave 5 


8 from 14 Ieav6 15 


9 from Is leav^ 6 


10 from 


16 leave 6 


8 from 15 leave 7 


9 from 16 leave 7 


10 from 


17 leave 7 


8 from 16 leave 8 


9 from 17 leave 8 


10 from 


18 leave 8 


8 from 17 leave .9 


. ' d from 18 leave 9 


10 from 


19 leave 9 



Sign. A short horizontal line —, is the sign of subtrac- 
tion ; it is usually read minus^ which is a Latin word signify- 
ing less. It shows that the number after it lis to be taken 
from the number before it ; thus, 6—2=4, read 6 less 2 ii 
^ual to 4> or 2 subtracted froiil 6 baves 4^ 



^2c=how 
7— 43=how 
d — 5=hbw 
9-T-6=how 
6— 3=how 
8— 4=how 



many- ? 

many ? 
many ? 
many ? 
many ? 
miany T 



TABLS8 

Queitums. 



10— 7=how 
13— P=how 
15— 9=how 

11— 6=l\^ow, 
13— 9=h'ow 
15— lO^how 



many 7 
many? 
many ? 
many ? 
many 7 
many f 



18— 9=bow 
16— 7=how 
11 — 5=:how 
0— 4=--bow 
7— 3=how 
12— Sschow 



muiy t 
muiy t 
■many f 
many 7, 
many 7 
many 7 



MULTIPLICATION TABLE 



T 

2 

2 
2 
2 



times 
times 
times 
times 
times 
times 
times 
2 timea 
2 times 
times 
times 
times 



1 
2 
3 
4 
5 



are 
are 
are 
are 
are 



2 
2 
2 



2 
4 
6 
8 
10 

6 are 12 

7 are> 14 
6 are 
9 are 

10 are 20 

11 are 22 

12 ^e 24 



16 
18 



5 times 
5 times 
times 
times 
times 
times 
times 
times 
times 
times 
times 
timea 



5 
5 
5 
6 
5 
5 
5 
5 
5 
5 



1 
2 
3 
4 
5 
6 
.7 ar^ 



are 5 
are 10 



are 15 
are 20 
are 25 
are 30 
35 
40 



8 are 

9 are 45 

10 are 50 

11 are 55 

12 are .60 



8 times 
8 times 
8 times 
8 times 
8 times 
8 times 
8 times 
8 times 
8 times 
8 times 
8 times 
8 times 



3 

4 
5 



1 are 

2 are 
are 
are 
are 

6 are 

7 are 

8 are 

9 are 

10 are 

11 are 

12 are 



8 
16 
24 
92 
40 
48 
56 
64 
72 
80 
.68 
96 



3 

3 

3 

3 

3 

3 

3 

3- 

3 

3 

3 

3 



times 
times 
times 
tjmes 
'mes 
ttmes^ 
times 
mes 
mea 
mes 
times 



6 t 
6 t 
6 t 
6 t 



6 
6 
6 

6 t 



6 
6 
6 
6 



9 
9 
9 

grt 

9 t 
9 t 
9 t 
9 t 
9 t 
9 t 
9 t 
9 t 



11 times 
11 times 
11 times 
11 .times 
11 times 
]J times 
11 times 
11 times 



1 are 

2 are 

3^6 

4 are 

5 are 

6 are 

7 are 

8 are 



11 
22 
33 

44 
55 
66 

77 
88 



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 



are 
are 
ate 



T 

6 

are 12 

iire 15 

are IS 

are 21 

are 24 

are 27 

are 30 

are 33 



mes 12 a^e 36 



4 

5 



mes 1 
imeSv 2 
mes 3 
imes 
mes 
mes 6 
mes 7 
tmes 8 
imes 9 
mes 10 
imes 11 
mes 12 



afe 6 

a^ 12 

are 18 

afe 24 

are '3!0 

ar^ 36 

are 42 

are 48 

are ^ 

are 60 

are 66 

are 72 



1 
2 
3 

4 
5 



mes 
mes 
mes 
mes 
imes 
mes 6 
mes 7 
mes 8 
mes 9 
mes 10 
mes 11 
mes 12 



are 9 
are 18 
are 27 
are 36 
are 
are 
are • 63 
are 72 
are 81 
are 90 
are 99 
are 108 



11 times 9 are 99) 

11 times 10 are 110 

II time^ 11 are 121 

11 times 12 are 132 

12 times 1 
12 times 2 
12 times 3 
l2 times 4 



are l^ 

are ^ 

are 3^ 

are 48 



4 
4 
4 
4 

4 
4 
4 
4 
4 
4 
4 
4 



times 
times 
times 
times 
times 
times 
time| 
times 
times 
times 
times 
times 



are 
are 
are 
are 



1 
2 
3 
4 

5 are 20 

6 are 24 

7 are 28 

8 are 32 

9 are 36 

10 are 40 

11 are 44 

12 are 48 



4 

8 

12 

16 



7 
7 
7 

7 
7 

7 

7 

7 

7 

7 

7 

7 



times 
times 
timea 
times 
times 
times 
times 
times 
times 
times 
times 
times 



1 are 

2 are 

3 are 

4 are 

5 are 

6 are 

7 are 

8 are 

9 are 

10 are 

11 are 

12 are 



7 
14 
21 
28 
35 
42 
49 
56 
63 
70 
77 
84 


















times 
times 
times 
times 
times 
times 
timea 
times 
times 
times 
times 
times 



1 are 

2 are 

3 are 

4 are 

5 are 

6 are 

7 are 

8 are 

9 are 

10 are 

11 are 

12 are 



10 

20 

30 

40 

50 

60 

70 

80 

90 

100 

110 

120 



!2 
2 
2 
2 
2 
2 
2 
2 



times 
times 
time^ 
times 
times 
times 
times 
times 



5 are 

6 are 

7 are 

8 are 

9 are 
10 -are 
IL are 
13 are 



60 

72 

84 

96 

108 

120 

13B 

144 



10 



TABLES. 



Sign, Two short lines crossing each other in thi0 
form of the letter X, ure the sign of multiplication ; thus, 
4 X 3=12, signifies that 4 multiplied by 3 is equal to 12. 



ex2:xhow 
7x3=how 
5x4=how 
6x5=how 
9x6=how 
5x3=how 
4x6=how 



many f 
many ? 
many t 
many ? 
many 7 
many ? 
many ? 



Questions, 

2X 8=how many f 
8x 6=how many T 
5x 3=how many ? 
4X 7=jiow many ? 
8x 6phow many ? 
9x 3==how many ? 
7xl0=how many ? 



lOx 

12X 

12X 

llX 

lOX 

12x11 

12X12 



:how many ? 
=how many 7 
=how many 7 
=how many 7 
=how many 7 
show many 7 
=how many / 



DIVISION TABLE. 



2 in 2, 1 time 
2 in 4, 2 tiroes 
2 in 6, 3 times 
2 in 8, 4 times 
2 in 10, 5 times 
2 in 12, 6f times 
2 in 14, 7 times 
2 in 16,. 8 times 
2 in. J 8, 9 timea 


3 in 3, 1 time 
3 in 6, 2 times 
3 in 9, 3 times 
3 in 12, 4 times 
3 in 15, 5 times 
3 in 18, 6 times 
3 in 21, 7 times 
3 in 24, 8 times 
3 in 27, 9 times 


4 in 4, 1 time 
4 in 8, 2 times 
4 in 12, 3 times 
4 in 16, 4 times 
4 in 20, 5 times 
4 in 24, 6 times 
4 in 28, 7 times 
4 in 32, 8 times 
4 in 36,9 times 


5 in 5, 1 time 
5 in 10, 2 times 
5 in 15, 3 times 
5 in 20, 4 times 
5 in 25, 5 times 
5 in 30, 6 times 
5 in 35, 7 times 
5 in 40, 8 times 
5 in 49, 9 times 


6 in 6, 1 time 
6 in 12, 2 times 
6 in 18, 3 times 
6 in 24, 4 times 
6 in 30, 5 times 
6 in 36, 6 tiroes 
6 in 42, 7 times 
6 in 48, 8 times 
6 in 54, 9 times 


7 in 7, L timd 
Y in 14, 2 times 
7 in 21. 3 times 
7 in 28, 4 times 
7 in 35, 5 times 
7 in 42, 6 times 
7 in 49, 7 times 
7 in 56, 8 times I 
'7 in 63, 9 tiroes! 


8 in 8, 1 time 
8 in 16, 2 times 
8 in 24, 3 times 
8 in 32, 4 times 
8 in 40, 5 .times 
8 in 48, 6 tiroes 
8 in 56, 7. tiroes 
8 in 64, 8 times 
8 in 72, 9 times 


9 in 9, 1 time 
9 in 18, 2 times 
9 in 27, 3 times 
9 in 36, 4 timds 
9 in 45, 5 times 
9 in 54, 6 times 
9 in 63, 7 times 
9 in 72, 8 times 
9 in 81, 9 times 


10 in JO, I ti 
10 in 20, 2 ti 
\0 ifi 30, 3 ti 
10 in 40, 4 ti 
10 in 50, 5 ti 
10. in 60, 6 ti 
10 in 70, 7 ti 
id in 80, 8 ti 
10 in 90, 9 ti 


me ' 
mes 
roes 
roes 
mes 
mes 
mss 
mes 
mes 


11 in 11 
11 in 22 
11 in 33 
11 in 44 
11 in 55 
n in 66 
ll.in 77 
11 in 88 
11 in 99 


, 1 time 
, 2 times 
, 3 times 
, 4 times 
, 5 limes 
, 6 times 
, 7 times 
, 8 times 
, 9 times 


12 
12 ] 
12 1 
12 i 
12 i 
12 i 

ill 

12 i 


n 12, 1 time 
n 24, 2 tiroes 
n 36, 3 tiroes 
n 48, 4 times 
n 60, 5 times 
n 72, 6 times 
n 84, 7 times 
n 96, 8 times 
n 108, 9 times 



Signs, A horizontal line with a. dot above and below 
it-,^-r,is the sign of division. It shows that the number 
before it is to be divided by the number after it ; thus, 
12-7-4=3 signifies that 12 divided by 4 is equal to 3. Al- 
so, thedivis or placed under the dividend with a line be* 
12 



tvreen,— , is the sign of division. 
4 



TABLES. 



11 



Questions. 



4^2: 
9^3: 

814.7= 

42-r6= 

54^9= 
fi3-i-9= 

32-i-8: 



show maoy T 
show many T 
show many ? 
show many f 
=how many T 
show many ? 
sl^w paany ? 



77-?-ll=how 
35^ 7=how 
66-i- 8s=how 
84-f-12=how 
99-i-ll=how 
81-f- 9=how 
I08-s.]2=:how 



many f 
many f 
many ? 
many 7 
many 7 
many? 
many ? 



•^=how many T 
•^sshow manyf 
.^ssbow many? 
M=how manyf. 



Note. The scholar should perfectly understand the signs. 



TABLES OF COMPOUND NUMBERS. 



Troy Weight, 

By Troy weight are weighed Gold,* Silver, Jewels, and 
jdl liquors. ' 

24 grains (grs.) make 1 pennyweight, marked pwt. 
. 20 pwts. make 1 ounce, *' oz. 

12 ounces make 1 pound, . " lb. 



Apothecaries Weight. 

Apothecaries weight is used vpl compounding medicines, 
but not in selling them. 

20 grains (grs.) make .1 scruple, marked 3 

3 scruples make 1 dram, " ^. 

8 drams make 1 ounce, *t S 

12 ounces • make 1 pound, " lb. 

Avoirdupoise Weight. 

* Avoirdupoise weight is the common weight, used in 
weighing all coarse and drossy goods, grocery-w^res, uid ' 
all metals except gold and silver. 

"■■'■'' ■ » I I. "■■■■■■■'■■ ■ 9 m 

* The fineneas of Gold is trift by fire, and is reclconed in carats, hy which ia 

imderstood the 94th part of any quantity. If It lose nothing in the trial, it is call- 
ed 94 caiats fine : if it lose 9 carats, it is called 99 carats fine, which is the stand 
aid of gold coin. , 

Silver which loses nothing in trial, itf accounted 19 ounces ^ne. Hie standard 
lor aUveor coin ia U oz.' 9 pwta. of fine silyer and 18 pwts. of copp«r melted to- 



16 drams (dr.) make 1 omice, marked oz. 

16 ounces makjo 1 poond " lb. 

28 pounds make 1 quarter of a hund. weight, qr. 
4 quarters make 1 hundred isreight, ma^rked cwt. 
20cwt. make 1 Ton, " T. 

Note, By this Table it will be peyeiyed that a hun- 
dred weight is 112 pounds ; but in many places, especial- 
ly in seaports, traders buy and sell b^ die 100 lbs. which 
is also established by law in several states. 

Cloth Measure, 

' Cloth measure is u^ed in measuring all kinds of cloth^ 
lace, &c. 

2^ inches (in.) majke 1. nail, marked na. 

4 nails make 1 quarter of a y^rd, " qr. 

4 quarters make 1 yard, " yd. 
3 quarters make 1 Ell Flemish, '< E.Fl. 

5 quarters make 1 Ell English, V E.E. 

6 quarters make 1 Ell French, " E.F. 

Dry Measure, 
Dry measure is used in measuring gr^in, salt, frpit, coal, 
roots, seeds, oysters, &c. 

2 pints (pt.) make 1 quart, marked qt 

8 quarts' make 1 peck, " pk. 

.:4 pecks make 1 bushel, '* bu. 

Note. A gallon, dry measure, contains 268| cubij^ 
inches ; a bushel contains 2150f cubic inches. 

Wine Measure, • 

Wine measure is 9$ed in measuring all spirituous licmors, 
molasses, vinegar, oil, &c. 231'c|abic^ ijaches msuLe a 
gallon. 

4 gills (^.) m^kt 1 pint, 

2 pints make 1 quart, 

4 quarts make 1 gallon; 
31^ gallons make 1 barrel, ^ 
42 gallons make 1 tierce^ 
63 gallons make 1 hogshead, 

2 hogsheads make 1 pipe/ 

2 pipes make 1 ton, 



puurked pt. 


cc 


qt. 


»( 


gal. 


(( 


bl. 


u 


tier. 


u 


hhd. 


u 


P. 


a 


T. 



TABLES. 19 

I 

liong Measure 

Long measure is used in measuring distances, or other 
things where length is considered, without regard to 
breadth. 

3 barley-corns (b.c.) make 1 inch^ . marked in. 

12 inches • make 1 foot, '^ ft. 

3 feet make 1 yard, marked yd 

5^ yards or 16^ feet make 1 rod, pole, or perch, rd. 

40 rods make 1 furlong, fur. 

8 furlongs or 320 rds. make 1 mile^ M. 

3 miles make 1. league, L. 
69^ statute miles make 1 degree, ^ 

360 degrees the circumference of the earth. 

• 

Note, In measuring the height of horses, 4 inches 
make 1 hand. In measuring depths, 6 feet make 1 fathom. 

Land or Square Measure. 

Square measure is used in measuring land and any other 
thing where length and breadth only' are considered. 

144 square inches make 1 square foot. 

'9 square feet jn^e 1 square yard. 
.30^ square yards or 273|> square feet make ]^quare rod, 
40 square rods make 1 rood or quarter of an acre. 

4 roods or 160 s(^are rods make 1 acre. 
640 square acres make 1 square mile. 

Note, Gunter's Chain, used in measuring distances, is 4 
rods in length, containing 100 links, each link being 7^^ 
inches in length. 25 links make 1 rod. 

•Solid or Cubic Measure. . 

Solid or cubic measure is used in measuring things that 
^ haye length, breadth, and thickness. 

1798 solid inches make 1 solid foot. 

JSf:rofw2S"J -^Itouorload. 

27 solid feet make 1 solid yard. 4 

128 soUd fe^t, or 8 feet-long >. , , n - ^^ 

X 4 wide and x 4.high, J "**^® ^ ^^"* ^' ^^• 

2 



14 ' TABLES 

Time. 

Time is na^turally divided into years, by the revolution of 
the earth round the sun ; aiid into days, by the revolution 
of the earth, upon its own axis. 



60 seconds (s.) 


make 1 minute, 


marked m. 


60 minutes 


make 1 hour, 


h. 


24 hours 


make 1 day, 


« d. 


365 clays 


make 1 yeaif, 

^ALSO — 


** yr. 


7 days 


make 1 week, 


" w. 


4 wee]iL6 


make 1 month, 


<* mo. 



)3 mos. 1 d. and 6 hours make 1 Julian y^^r. 
. 12 Calenc[ar months make 1 year, '•' yr. 

Thirty days hath September, 
April, June, and November, 
February twenty-eight alone, 
All the rest have thirty-one. 

Bissextile or leap-year comes once in 4 years, in which 
February hath ?9 days. Note, When a yea^r can b.e di- 
vided by 4 without a remainder, it is leap-year. 

Circular Motion. 

Circular motion is the motion of the isarth and other 
planets rouill the sun ; and is applied to latitude and Ion* 
gitude. 
'60 seconds (") . make 1 minute, marked ^ 

60 minutes make 1 degree, " . ^ 

30 de|;rees* make 1 sign, " S 

12 signs, or 360 d^grees, the whole great circle of the 
Zodiac. 

Denominations of things not included in the foregoing TtAles. 

12 single things make 1 dozen. 

12 dozen . ibake 1 gross. 

12 gross, or 144 dozen, make 1 great gross. 

20 single things make 4 score. 
5 scpre . make 1 hundred. 

200 lbs. of Beef or Pork make 1 barrel. 

11^ lbs. of Fish make 1 quintal. . 

24 sheets of Paper make 1 quire. 

20 quires * make 1 ream. 



ARITHMETIC. 



1 ARtTbMl:Tic is the art, or^ science, of Computing by 
numbers. It has five principal Rules for ite operation,, 
viz. : NutneratioTif Addition, Subtraction, MttUiplicationy 
and Division. 



NUMERATION. 



2. Numeration teaches how to read and write numbers. 

3. A single or individual th^hg is called a tkbit. 

4. The ^Uovring a)re the ten characters uded in compu* 
tation. 

A unit or olie, written 1 5. The nine first of these char* 

ac'ters are called significant fig- 
ures or digits ; and have each of 
them a simple and a Jocal value. 

6. When standing separately 
or albnp they;expiffess ; or repxfi'' 
sent their simple value only ; viz. 
one, two, thr^e, foUr, ^ve, &c, 

7. But when placed or loca* * 
ted with other figilres, they havo 
a local value, according to tho 

place they sUhd in ; counting from the right hand towards 
the left. For example, the numb'er one hundred and eleven 
is made by repeating the figure 1 three timea^. 

, w H S 
Thus, ill. The 1 on the right hand in the unit's place . 

represents its simple Vi^ltie of one only. The same figure . 

locilited in the second place towards the teft h^nd, is iur 

creased in its value ten times, and now counts one ten, be-' 

vause it stands in the pla6e of tens : and thts same figure^ 



Twd, 




2 


Three, 




3 


Four^ 




4 


Five, 




5 


Six, 




6 


Seven, 




7 


Eight, 




8 


Nine, 




9 


Cipher, 


' 


0' 



16 NUMERATION^ 

again located or placed in the third place towardis the left^ 
is increased in its value one hundred times, and now counts 
*one hundred, because it stands in the place of hundreds. 
And one hundred, one ten, and one unit^ make one hundred^ 
and eleven. 

8. Hence it appears that any figure in the unit's place,, 
expresses its simple value onfy, or so many one» ; but in 
the second place » or place of tens, it becomes sp many tens, 
or ten times its simple value ; and in the third place, or' 
place of hundreds it beoomes a hundred times its simple 
value, and so on, as in the following 

Numeration Table. 



*-! CD H-» B CD ^ ;3 CD t3 • 

1 § 

*»>4 QB 



^ O D 

a" *5.g-i»2 1 — 2 tens and 1 unit, ot twenty-one. 



«o 



^ so 



c 3 2 1s hundreds, 2 tens and 1 unit, or three hoa-' 
g ^ ^ dred and twenty-one. 

g S'4'3 2 1 <^ thous. 3 hunds. two tens, one unit, or fout 
p " ^ thous, three hund. and^twenty-one. 

§^5432 1 \^ ^"^^^ ^^ thous. 4 thousands, or fiity-fovr 
" ^' thous. three hund. and twenty-one. 

654000%^ hund. of thous. fiviB tens of thous. four' 
* { thous., or six hund. and fifty-four thous. 

7654^21 j*^ millions 6 hundred and fifty-four thousand 
%j o .H: o ^ 1 "^ three hundred and twenty-one. 

87000dOO^ 8 tens ofmilUons, 7 millions, or eighty-seren 
' V u w V V J Millions.. 

987000000 5 9 hund. of millions, 8 tens of millions, 7 ^iU' 

\ MotiB, or 987 millions. 

12345678 9 — 123 millions 456 thousand 789. 
87964538 4 — 879 mlltions 645 thousand 384. 



iVofe.— There are tWo methods of expressing numbers shorter than writtng 
them in words, m : The method of expressing numbers by letters, called the Ro- 
man method of computation, which wa» invented and Used by the Romans. But 
at this day it is seldom used except in numbering chapters in books, &e. 

The method of computing by figures, as abo^e, was Invented and usedbv Idbtf 
Arabs, and afterwau^s Was introduced into Europe, and ihence into this country, 
isnd is now in general use in all parts of the civilised world. This is caBed tti« 
Arabic meftbod of con^tation, because it wa« invented by the Arabs. 



NTTMBRATIOVf: l? 

; 9. The ciphet, when standing alone, signifies Nothing ; 
but/when placed on the right hand of the significant fig^ 
iires it increases their vsilue in a tenfold .proportion. — 
Thtis 1, with a cipher annexed to it, becomes 10, tin,' 
pecause 1 is thereby remove>d into the tens' place, and 
with two ciphers annexed, it becomes I(K), one hundred, 
the 1 being now removed to the place of hundreds, &c. 

10. To read numbers, or to khoio the vaiae of any numhet 
vf figures, 

RULB).. 1. Begin at the right hand and numerate to- 
wards the left, by saying units,, tens; hundrieds, thousands; 
&c., as in the Numeration Table. 

2. Then to the simple value of each Qgure join the 
name of its place; beginning at the left haiid aiid reading 
W the right. ' « 

E^iyiPLES. 

Read the fdiwmng numbers,, 

124 One hundred And twenty-four. 
365 Three hundred and sixty-five. 
4628 Four thousand sit hundred and tWenty-eight. 
54026 Fifty four thousand and twenty-six. 
144321 One hundred and forty-four thousand three hua<^ 
, dred and twenty-one. 

5684568 Five millions six hundred eighty-four thousand 
five hundred and sixty-eight. 
For convenience in reading large numbers, it is the 
Visual method to point thebi off into periods olf three fig* 
. Vires each, as folloVl : 

879 Eiglit hundred seyeiaty-iiihe. . 
$79 000 Eight llundred seventy-ninb ^thousand. 
^79 OOP poo Eight huiidf ed seventy-nine millions. 
v87 '854 '^81 Nine hundred and eighty-seven millions; 

* eight httnditsd and fifty-fotir thousand; 
three hundrled a^d twenty-dh^. 

' 11. To write niimhe?s. 

. RULE. 1. Begin at the right hand and write the num- 
oers according to their proper value ia numeration : thUl; 
IS) 'write tinits in the "place of units, tens in 'the place 6t 



i 



Jtl]UKSiA!rU>H. 



2. ObsetTO bIwb^ to supply thoae places iritb ciphen^ 
vhic^ are omitted in the question, in l^ir piopei oroer. 



Write, in figures, the foUowing nnmbers. 

1. Two handTed and five. 

We begin at the right hand and write units in the place 
of units ; thus, 5 i there are no tens, thererore we supply 
the place with a cipher, 05 i next we vrite down the hLn- 
dreife, 205. 

2. Thirty-three. 

3. Eight hundred and thirty-three- 

4. One thousand eight hundred and thirty-three 

5. Forty-five thousand six hundred. 

6. Three hundred and forty-fire tbouaand six hundred 

7. Nine miHions four thousand one hundred and twenty- 

right. - 

8. Eighty-seven millions, n^e hundred thousand. 

9. Nine bundled and Beventy-eight millions,- three hnn- 
idred and sixty-five. 

iv> t»md, iiwill 

ignrei e*cb, nalliDg 
d thBtoTaiilUini*) 
la louiUi tiiUiou, dec. u in lln f(rib*ing 

TABLE. 



X^^K^t- »..K^B at-I^KHB KE-FWtSo 

465219, 6TB39 1, 543676, 213423 

4lh Period 3d Period 

PModof TiUlmii Pailod of BilUiU. TeOoi ot mUanM. PutadotOtfM 
IIm fonpimf number i> read thai, 46itbaii»iid SIB tuUioBi,St8.tbM 



Iftod 391. liJlUow, 54a thoasasd 675 millioiui, 213 thovMnd four hmditti 
and twenty-eight. 

Trillions is su>;ceeded by Qaatrillioas, Quintillions, SeztilUons, Seplil- 
lions, Octillions, NonUlions, Decillions, tlndeciUions, DuodeclUions, ^c. 

N. B. Billions is substituted for millions of millions ; trillions for'niil- 
lions of millions of millions ; quatriUiozis for millions of millions of millions 
cf millions, &c. \ 



Q^estims. 

1. What is Arithmetic ? Bow many ?. When placed or located with other 

principal rul^s has it for operation ? figures what yalue have they ? 

5. Wlutt does numeration teach? 8. What does any figure in the first 

3. What is a single or individual thing place ; or place of units express ? What* 
vailed 1 vn. second place or.place of tens ? What 

4. What are the characters made use in the third place ? 

of in computation ? 9. What does the cipher signify or re- 

- 5. What are the nine first of these present ? 

characters called ; and what values havB 10. What is the rule for reading num 

they? bersl 

6. When standing separately or alone> 11. What is the rule for writmg num^ 
What value do they eitpresa ? . hers? 



ADDITION. 

1. If you havo two* apples in one haui) and one- in the 
t>tber» how many *have you in hoth ? 

2. If you have four pins in one hand, and James puts in 
three iaor^, how many will you then have ? 

3v If James has five apples, and Geotge has four, how 
many have they both together ? 

4. Thomas gave nine cents for a purse^ and had five cents 
teft to put into it ; how many cents bad he at first ? 

5. A boy paid twelve cents for paper, and five cents for 
fjuills ; what was the amount paid for bpth ? 

6i If you had twelve cents; and should find six more^ Jiow 
many would you then have ? . 

7. Peter bought a book for ten cents, and sold it again 
90 as to gain sis: cents ; how much did he get for it ? 

8. A farmer sold seven cowsj and had nine left; how 
many had he at first ? 

9. A man bought 12 bushels of cotn for nine dollars, and 
10 bushels of tye for seve& dollars, how much did he pay 
Cor both? 

10. If you have three cTents in one hand, two cents in the 
-other hand, and! five cents in your pocket, how many do 
they all make ? 

11. If you give twelve cents #or a knife, eight cente for 



an ink sfCand; aWd five cents fbi" quills, how laftiif cents do 
they all come to ? 

How many a'rie 12; 8, and 5 1 



SIMPLE ADDITION 

Simple Addition teaches to collect, or put together, 
several smaller hu^Vers of the same denomination into 
one suni^, as $6 and $4 in one- sum are $12., 

RULE. 

1, Write the number^', units und^r units, tens under tens, 
&c. and draw a line under them. , , 

2. Begin at the rijgrht hand, or column of units, and add 
up every ngure.m that colai^n, arid if the ampunt does not 
exceed nine, write it under xhe column ; but if the amount 
foe greater than nine, set dQwn the right haiicl^ figure or 
units, and carry the left hand figure or figures, which are 
tens^ to the next^column of tt^ns : proceed in thd same 
manner through every coluimn &t row, and aet dbwh the 
whole amount bf the last. 

Paoof . Begin . at the top of th<d sum and reckOil the 
figures downwards > or, cut oS the Upper line pf figures, 
and find the amount of the rest, then if the amount and 
upper line, when added, be equarto tfai^ Smn total, the wbrk 
is supposed to be right. 

exA*m!p'l«:§. 

1. What is the whole sum of ^l2 dollar^i 32 dollars, 51 1 
dollars, and 123 dollars ? 

Operation. We write the numbers one imder another, 

so that units may stand un(fer units, tens 
under tens, Ac. We then adH up the col- 
^umn of u'nifis', ^hu^, t and 1 aVe 4 and 2 are 
6 and 2 are 8, which we set down under the 
column of uriil's. we nbxt proceed to add 
up the column of teilis. S2 ahd 1 are 3 and 
3 are 6 and 1 are 7> which we wnte linder 
the tenSi. 

We then add tip the columii of hundreds 
in the same manner and find the amoiuft tb 
S^ 9^, which We iS6X down, and the wt>rk is d^nie. 



n3 


• 
CO 

c 




■{$ 


a> 


a 


ffi^'P 


3 


I 


2 




3 


2 


6 


1 


1 


1 


2 


3 


Ans, 9 7 8 



i[Dt>iiiorr. 



21 



n3 m QD 
V c 

6 9 7 



2. Add together the following numbers, viz : 597, 236, 
53 and 439. 

We add up the units, thus, 9 and 3 are 12 
and 6 are 18 and 7 are 25 units. (=2 tens 
'and 5 units.) We set down the right hand 
figure 5, units under the units, and carry or 
add the left hand figure, 2 tens, in wit];i the 
other tens. Thus, we carry 2 to 3 are 5 and 
5 are 10 and 3 are 13 aifd 9 are 22 tens, set- 
ting down the right hand figure ^2 uixder the 
tens, and carrying the left hand figure 2 hun- 

• dreds to the hundreds ; thus, carry 2 to 4 are 

6 and 2 are 8 and 5 are 13, setting down the whole amount 



3 
5' 
3 



6 
3 
9 



13 2 5 



(3) 



5 3 

1 3 

4 2 

3 5 

8 9 



(4) 



m 
nci 

1 4 4 

8 

5 

1 

9 



2 
8 
2 
*8 



9 
1 
5 
6 



(5) 



18 6 5 

3 4 2 

7 2 4 4 
5 4 2 1 

8 9 5 6 




4 4 2 3 6 1 

13 5 7 8 9 

8 4 3 2 7 

3 12 4 14 

13 2 4 6 5 

18 6 3 3 5 6 



(7) 


(8) 


. (9) 


1 3.2 4 6 5 


6 4 7 8 9 


2^1 1 9 


7 3 14 5 3 


9 8 7 4 2 3 


4 7 3 8 4 


9 8 4 7 5 6 


12 5 6 9 9 


6 7 5 5 6 


8 4 3 6 9 8 


4 113 4 5 


5 9 4 3 7 


6 5 4 2 7 3 


5 2 5 13 4 


7 8 5 3 2 1 


4 3 2 12 


8 7 9 5 3 


8 3 6 3 
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(10) (11) 

2 446508736 970^4 4 3962. 

450 3 26 975 85-3 085627 

5816953049 49 506439 

8909767085 90 7 680463 

9 73843098 5 09208 

765 -7 98. 2 433 914091 



12. Add together the following tiumbers, 152, 143, 56^- 
25 and'8. Ans, 384. 

13. Find the sum total of 5^6, 21!$, Il8, 95, 25 and 13. 

Ans. One thousand. 

14. What is the whole amount ot 3482, 783645, 318^- 
.7530 and 9678045 added together ? Ans, 10473020. 

15. Add together the following numbers, 1118, 1469, 
784645 and 956684. . Ans, 1743916. 

16. What is the sum total of 1650 dollars, 1975 dol- 
lars, 146 dollars,. 3125 dollars, 918 dollars and 560 dol- 
lars ? Ans, $8374. 

17. !Find th6 sum of 8301, 9461, 12648, 1275 and 
8315. Afis. Forty thousand. 

1 8. Whai is the whole sum of 1 0356, 204560, 1 26432, . 
84031, 978402 and 8596218 1 , Ans, 9999999'.- 

19. Find the amount of the following sums of money,- 
viz : 78 doUares 4d dollars, 68 dollars, 58 dollars, 35 dol- 
lars, 85 dollars, 94 dollars and 34 dollars. Ans. $500. 

20. Adct 784645, 97632, 548301, 750562 and 318660 
into one sum. Ans, Two millions five hi^ndred thousand. 

21. What is the sum total* of the following numbers, viz > 
Four hundred, and eighty-six, , 

Five thousand five hundred and eight, 

Eighty^four thousand five hundred, 

Eight hundred and eleven thousand, / « 

Eight millions and thirty-six ? ^ 

Anstber, 8901 530. 

22. Write dowti d.nd add together the following numj 
bers, viz : Nine hundred and twenty-seven, 

Two thousand thred hundred and forty-eight, 
Fifty-two thousand Bix hundred, 
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Three hundred and twenty-five taousdad, 
Nine millions two hundred thousand, 
Seventy-nine juLlbons three hundred and nineteen. - 

Answer, 8S58fl94. 

UORE' BXAUPLES FOR EXERCISE. 

1. A certain farm \&. divided into five lots ; the first 
lot contains 114 acresi^ the second 98 acres, the third 125 
acres; the fourth 21^5 acres and the fiftli 1^ acres } how 
many acres does the whole farm contain ? Ans, 720 acres. 

2. General Washington was horn in the year 1732, and 
lived to be 67 year^^ of age ; in what year did he die 1 

Ans. 1799. 

3. What number of dollars are in six parcels, eaph con- 
taining 25479 dollars? Ans^ 152874 dollars. 
. 4. If one quarter of a ship and cargo be worth twelve 
thousand four hundred ^ and forty-eight dollars, what is* the 
whole ship and cargo worth ? Ans. 49792 dollars. 

5. If one man* own one-sixth of a bank, and his pa^ 
cost 25000 dollars, what is the bank worth at that ra^e ? 

^1%^. 15Q000 doffems. 

6. The distance from Portland, in the State of Maine, 
to Boston is 118 miles; thence to Hartford 100 miles. ^ 
thence to New- York 12^ miles ; thence to Philadelphia 
90 miles ; thence to Baltimore 100 miles ; thence to 
Wiashington 38 miles ; thence to Richmond 123 miles ;. 
thence to Raleigh 165 mile^; thence to Charleston 25& 
miles ; thence to Savannah 113 miles. How many miles^ 
from Portland to Savannah ? Ans, 1226 mik&K 

7- A man divfded his whole estate equally among hi& 
five children, giving each one three thousand six hundred 
,and forty-five dollars ; what did his \fhole estate amount 
to ? * Ans. 18225 dollars, 

8. If from the creation of the worlfj to the flood were 
1650 years ; from that to the calling of Abraham 427 
years'; from that to the building of Solomon's Temple 
909 years ; from that to the foundation of Rome 26Q years ; 
firpm that to the birth of Christ 752 years; bpv^ many 
fipom the creation of the world to the birth of Christ 1 

Ans. 4004. 



S4 FEDBIUIf VONET. 

9. What ig the.sumof twenty-fivd; five hundred aod 
thirty-six ; eight thousand eight hundred ; fifty-six thou- 
'sand ; nine hundred and eighty-four thousand ; eight mii* 
lions f seventy-nine millions and forty-five ; ^ve hundred 
eighteep millions ; nine hundred seventy-six millions eight 
hundred forty-four thousand five hundred and sixty-eight ? 

Ans. 1582893974. 



Questiahs. 

WbAt does Simple Addition teadi * do T If it exceeds 9 what would yoa set 

How do you write tlie numbers to be down t How do you set down the 

added? amount of the last row! fiowdoywi 

Where do you begin to add ? prove addition ? 

' If the amount of any column whm ad- What is the sign of addition t 

ded does not exceed what do you Whatisthesignof equafttyt 



• FEDERAL MONEY. 

Federal Money is the coin or cuirency of the United 
States. This is the most simple and easy of all current 
cies. It increases in a tenfold proportion-like whole num" 
bers. 

' Thus ^ 10 mills (m.) make 1 cent, marjted o, 

10 cents make 1 dime, d. 

10 dimes, or >^^^, J , 

100 cents, J • * 

10 dollars make 1 Eagle,* E... 

Hence it follows that any sum in federal money may be 
performed as in whole numbers 

The dollar is the money unit ; and to distinguish dollars 
from the smaller denominations, a point/, or ccnnma (,) cal- 
led a separatrix, is placed between them and the other in-r 
ferior denominations ; consequently, the first figure at the 
/left hand of the separatrix is dollars and the rest are eagles. 
And the first figure at the right hand is dimes, the second 
cents, and the third mills. 

But as the denominations of this Money increase ia % 

* The Eagle il a gold coin. Dollars and dimes are silver coins, and cenis an 
cooper coins. These are real coins. There ai;e also half Eagles, half dollars, 
hair dimes, and half cents, real cohis. 

lliera is no coin so small as the mill, that being only imaginary* MiU is con- 
tracted from Mille, the Latin for thousands ; cent from centum, the l^atih for 
hundreds ; and dime iiom disme, the French for tenth. 
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ienfold proportion like vihole numben, it i« evident that all 
the figures at the left of the separatrix, may b^ called dol- 
lars, and those at the right, cen^ and 'mills. That is, the 
first two at the right, cents, and the third mills ; and this is 
the usual way <of expressing it in commercial business* 



ADDITION OF FEDERAT. MONEY. 


• 


RULE. 




1. Write the 


numbers, dollars, under dollars, dimes 


under dimes, cents under cents, &c. and add as in whole 


numbers. 






2. Then place 


the separatrix in the 


sum total, exactly 


under the separating points above. 




- 


EXAMPLES. 


■ 


$• d, c. m. 


$. d. c. m. 


$. d. c. m« 


2 4 1, 5 6 8 


1 3 5 7, 5 7 9 


9 8 7, 2 5 6 


1 1 3, 4 3 6 


5 4 7 8, 6 4 8 


3 4 6, 4 1 5 


5 6 8, 1 2 3 


3 1 4 2, 2 3 1 


6 5, 7 5 


6 4 2, 3 4 2 


8 7 9 4, 9 8 7 


1 2 5, 3 7 4 


4 1 0, 6 ^ 1 


2 3 5 3, 7 3 6 


4 1 2, 2 5 


3 6 5, 3 5 4 


6 7 3 '4, 3 5 3 


8 7 9, 4 .9 5 


2 3 4 I, 4 9 4 


« 





Note, In writing down dollars and cents, when the cents 
axe less than 10, put a cipher on the left, or in the tens' 
place ; thus, 4 dols. and 6 cts. BXfi written $4,06, &c. 

$. cts. m. 

4, What is the sum total of 112 dols. 9 ots., 1 1 2, 9 

35 dollars 91 cents and 3 nulls, 3 5, 9 1 3 

48 dollars 75 cents and 4 mills, 4 8, 7 5 4x 

And 105 dollars 7 cents and 5 mills? 1 5, 7 5 

. Ans, 3 1, 8 3 2 

equal to 301 dollars 83 cen^ 2 mills, which may also be 
read either of the fallowing ways, viz : 30 eagles 1 dollar 

8 dimes 3 cents 2 mills, or 301 dollars 6 dimes 3 cenl^ 2 
mills, or 30183 cents 2 mill^^ or 301832 mills. . , 

5. What is the sum of 57 4ollars 20 cents, i6 dollars 2 
cents, 81 dollars 16 cents, 70 dollars 19 cents, 62 dollars 

9 cents, and 55 dollars 3 cents ? ^ Ans. $331,69. 

8 
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6. Find the sum of 20 pents, 40 cents, 30 cents, 50 cent% 
and 60 cents. Ans. 2 dollars. 

7. Add together 311 idpllai^s, 48 dollars 9 cents, 225 dolr 
lars 13 cents, 44 dollars 3 mills, and 13 dollars 84 centv 
^d 5 mills. Ans, $642,068. 

8. A merchant is indebted to A $145,91, to B $345,11, 
to C $918,85, to D $1144,75, and to E $1690,84; what 
is the whole amount of his debts ? Ans. $4245,46. 

9. If one third of a vessel be worth 10145 dollars 9^ 
cents, what is the whole worth at that rate ? 4?^* $30437,65. 

10. What is the sum of 325 dollars 41 cents, 695 dolr 
lars 5* cents, 84 dollars, 411 dollars 18 cents, 725 dollars 
58 cents 5 mills, an4 123 dollars 7Q cpnts 5 mills ? 

Ans, $2364,93, 

11. A received 411 dollars, 88 cents and B received just 
three times as much money as A received ; how much mo- 
ney did B receivjB ? Arts. 1235,64. 

12. B paid me $98,56, C paid me just four times a9 
much as B, ai^d D paid me just as much a^ B and C both ; 
can you tell hqw much n^oney D paid me ? 4^^- $492,80. 

13. If one eighth of a bank be worth thir^y-twp thousand 
jive hundred and twelve dollars fgrty-five pent^, what are 
four eighths, or one half of it, worth at the same rate ? 

Ans. $130049,80. 



Questions. 

What is Federal Mpney ? How does What are the rest T What is the first 

it increase ? How manjr mills malpe a figure on the right hand of the separ* 

cent? How many cents make a dime ? trix? The second) The third? What 

Howmany dimes. malce a dollar? How may all the figures on the left of the 

many dollars makp an eag^e? How spparatrixbe called? What will he thA 

many cents make a dollar 7 fir^t two on the right? What the third ? 

Which is the money unit? How are How do you write the numbers ? How 

dollars distinguished from the smaller do you add? Where do you plactti tb« 

denominations ? Wliat is the first fig- separatiix in the sum total t . 
vre on the left band of the 'sepantrix? 



SUBTRACTION. 

1. George had 10 apples and gave 6 of them to Henry^ 
bow many had he left 1 Ans. 4. Why ? Because 6 taken 
from 10 leave 4, or 4 added to 6 make 10. 

2. A boy having 9 cents paid 5 for apples^ and lost tho 
remainder, how many did he lose ? 
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3. James had 12 apples and John 7, how many more had 
James than John ? 

4. Peter has D cents and wislies to buy a book worth 17 
cents, how many cents does he lack? 

5. A mercliant bought a box of goods for 10 dollars and 
sold it for 17 dollars, how much did he gain ? 

6. James bought a book and pencil for 14 cents ; he gave 
9 cents for the book: what did the peticil cost? 

7. StephiBn sold a knife for l6 cents, which was 7 cents 
more than he gave for it ; how much did he give for it ? 

8. A boy being asked how old he Wa^j said that he was 
7 years younger than his brother Whose age was 1 6 years, 
howqld was he ? 

9. If you had 17 cents and should lose 6 of them, how 
inany Would you have left ? 

l6. A man oWed 16 dollars and paid 9 dollars, how much 
remafn'sdue? 

11. A lady took with, her 15 dollars to buy goods and 
returned with 6 dollars, hov^ much clid she lay out? 

12. A farmer bought a cow and calf for 19 dollars, and 
afterwards sold the calf for 5 dollars ; what did the cow 
stand him in? 

13. A market woman had 30 oranges and isold 15 of 
them, how many had she left ? . 

14. A certain school contains 40' scholars 15 of whom 
are girls ; how many boys are there ? , 

The scholar may now proceed to the following Rule 
land Illustration. 



SIMPLE SUBTRACTION. 

Simple Subtraction teaches to take a less number from 
a greater ; or to find the differej^e between any two 
numbers of the same name or denomination ; as 5 dollars 
subtracted from 8 dollars, the remainder is 3 dollars. 

RULiB. 

1. Write the less number under the greater, so that 
units may stand under units, tens under tens^ ^c.^ and 
iraw a tine undeir them. 
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2. Begin with the units and subtract each figure in the 
lower line from the figure over it ; and set down the re- 
mainder. . 

3. When any figure in the lower line is greater than 
the figure above it, add 10 to the upper figure and from 
that amount subtract the lower figure and set down the re-^ 
mainder ; observing when you so increase the upper num- 
ber by 10 always to add 1 to the next lower figure before 
subtracting, and thus proceed until the whole is finished. 

Proef. Add the remainder to the less number^ and if 
the sum be equal to the greater number, the work is right. 

Note. The greater nuhiber is sometimes called the 
minuend, and the smaller the' subtrahend. 

Examples. 

1. What is the difference between 1856 and 642 ? 

Minuend 1856 We pflace the less number under the 

Subtrahend 642 greater, units under units, ten^ ander 

' tens, ^c. then take 2 units from 6 units 

Difference 1214 leaye 4 units ; and 4 (ens from 5 tens 

leave 1 ten ; and 6 hundreds from 8 
hundreds leave 2 hundreds, and nothing from 1 thousand ^ 
leaves 1 thousand ; and the answer is 1214 

2. Subtract 528 from 873 and how many remains ? 

Greater num. .873 It is evident we cannot take 8 units 

Less number 528 from/3 units, but will suppose the up* 

— per number 3 to^be increased by. 10, 
Remainder 345 that is, we will take 1 ten off of the 7 

— tens, and add it to the 3 units, making 
Proof 873 13, and then suhtract 8 from 13, leaves 

5. (We have now borrowed 1 ten 
from the 7 tens, and irreality it is only 6 tens from which 
we are to subtract the 2 tens in the lower number.) We 
will now carry or add 1 to the next lower figure 2 tens, 
makes 3 tens ; and 3 from 7 leaves 4. Then subtract 5 
(hundreds) from 8 (hundreds) leaves 3 (hundreds) and the 
work is done. 

' Note. It will be seen that carrying 1 to the lower figure 
2 tens and subtracting it from the 7 tens produces the 



SIMPLB 8UBT1UCTI0N. 



30 



!» I 



tnpxf^ efiect,; .and is fH^re, convenient in practice thaB it 
wpuid be» to consider the upper figure (7 tens) froni which 
We borrowed 1 ten ; to be only 6 tens, and subtracting the 
lower figure 2 tens from.it ; (bus, 2' from 6 leaves 4, the 
same as above. Hence is derived the Rule. " When the 
lower figure is greater than the figure above it add 10 to th6 
upper figure," &c. 

. Proof, ^ ,T^e r^maip^jpr an4 l^ss; number added together 
are equal to 'the greater numbbr^ therefore the work is right J 



Greater ni|ipber 856 
Less numbeir 723 

Remainder 133 



JFrom 
Take 

Remain. 



^^15^ 
13148 



Minuend 4778 
Subtrahend 987 



Difference 3791 



174348 



From 
Take 



47784 
4776 



Remains 43009 



8 



5768475 
857643 



I r I r K 



9 
14678933 

7459786 



'Prom 
Take 

Rem. 



10 

516745 
200000 



• < 



11 - 

1000000 
909000 



12 
100000 

8 



13 

6662666 

5777778 



14. From 78465$ tulke 645486 
1^. From 913417 take 246751 
J 6, From 51$6g41 ,t^ke } 209821$ 
.17. FjTom 3356948 tate 2468009 

15, From •47l96§0 take 14632!^ 

19. IT^om IQOOOOO tak.6 127653 

20. From 122565?;,takp , 3!25984 ,. - 
21.. From threb itaiUiods takeout million. five hundred 

thouss(pd. . .. V ^ .* 4it^. 1500000. 

22, If the miniX^jcid be 9d6f57 and the subtrahend 84465 
what is the difiference or remainder ? , Ans, 11 192. 

I 23^ J[f .^the minuend be 1002243 and the* subtrahend 
667^d8 what is the remainder ? Un^. 33445K 



4ns, 139171. 

4^. 666666. 

4ks. 4247016. 

Ami 888939. 

4ns, 333333. 

Ant. 872347. 

Ai^. 999999 
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24. Vtim fifty-fire thousand «nd thirty-six take five thtm 
sand and^twenty-one. Ans. 500 15» 

25. Can you tell me the difference between one million 
and nine hundred and ninety-nine thousand ? 

AtU, Oiie thousand. 



EXERCISES IN ADDITION AND SUBTRACTION, 

* * 

1. A man bought a ship for 25311 dollars, and sold het 
for 34728 dollars, what did he gain by the purchase T 

^n^. 9417 dollars^. 

2. How much is 1200 greater thian 365 and 721 added 
together? . Ans, 114* 

3. If I have 3541 dollats, and pay A 1200 dollars and 
B 975 dollars out * of it, how many dollars shall I have 
left? Ans, 1366. 

4. What number added to 9709 will make 10000 ? 

^n^. 291. 

5. (jreneral Washington was born in the year 1732 and 
died in the year 1799,iiow old was he whea he died? 

Ans, 67. 

6. The whole population of the six New-England States 
in the year 1800 was 1,232^454 ; in 1830 it was-1 ,954,220 ;. 
what was the increase in 30 years ? J.n^. 721766. 

7. What other numbers with these four, viz: 21, 32, 16,- 
•and 12, will make 100? Ans, 19. 

8. A gentleman's whole estate amounted to eleven thou- 
sand five hundred dollars ; and he gave his two sons 
Charles and Edward each four thousand five hundred dol- 
lars, and the remainder to his daughter Eliza ; what was 
Eliza's share ? Ans. $2500. 

9. From Hanford to New York is 123 miles, thence to 
Philadelphia §0 miles, thence to Washington 138 miles: 
now if a ifian travel 6 days from Hartford toward* Washing- 
ton, at the rate of 47 miles a day, how far will he then be 
from Washington ? * Ans, 69 miles. 

10. A wine merchant bought 843 pipes of wine for 97530 
dollars, and sold 684 pipes thereof for 89631 dollars; how 
tnany pipes had he lefl, and what do they staiid him in ? 

Ans. 159 pipes lefl* «Qd they stand him in 97S99 
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SUBTRACTION OF FEDERAL MONEY. 

Write the less number betow the greater, dollars under 
dollars, dimes under dimes, eeats undef cents, ,^cv and sub» 
tract as in Simple Subtraction. 

s EXAMPLES. 

. 1. From 54 dollars 7 cents 4 f operation. t-,*^*^"^ 

mills, take 48 dollars 68 c^ts 5 ) p^^^^^' "^"^^^^ ^4^7,4 

mills. Ans. $5,3d. Sets. Qm. or ) ^®^^ ^"™*^^ ^^^^^-^ 

5 ddlars 38 c^ftts 9 mills. ( Remainder-. 5,38,9 

$ d.c. $ d.c.m. ^ cts. . 

From 54,7,8 368,4,5,& 980,00 

Stibtracl; 35,8,7 • 257,3,2,7 640,01 

Rem. T8,9,l 

$ cm* $* c> ^ $ c^m* 

From 4568,37,5 ' 5307,73 1607,01,9 

Take 695,78,4 431,29 311,50,4 



B. From 135 dollars take 8 dollars 8 cents« • 

Ans. » 126,9^^ 

'9. From 154 dollars i t^enttake 51 dollars 10 cents. • 

Ans, $102,dl» 

10. From S48 dollars 90 cents take 158 dollars 99 cents» 

Ans. $189,91^ 

11. From 100 dollars take 99 cents. Ans. $99,01. 

12. From 99 dollars 9 cents take 9 dollars 00 cents. 

Ans. $89,10. 

13. From $50,10 take $19,01. Ans. $31,9. 

14. Froftn 763 dollars 48 cents subtract 625 dollars. 

Ans. $158,48. 

15. From $51, take 42 cents. Ans. $50,58. 

16. From 25 dollars subtract 25 cents. .Ans. $24,75v 

17. From 40 dollars take 40 cents 1 mill. An^. $319,59,9. 

18. From $1584,01 subtract $45,91. Ans. $1538,1^ 

19. Subtract 1 mill from $100. Ans. $99,99,9; 

20. Ffom 30 dollars 75 xsents fake V4 cents 1 mill. 

Ans. $30,00^ 



8*i MULTIPLICATlO^i 

\ 1 f * ■' f. ... 

21. Borrowed 150 dollars, and paid 45 dollars dl cenUi i 

ow much premains. unpaifl r An^.. $.104,09. 

, 22. Cha^rles received $135,41 and Henry received just 

three times as much lacking §4' bents ; how much money 

di4> Henry receive ? ^, » .4fiJ. $40^,29^ 

ftd'^» A man. rec«ijr«d $1500, and oo^ of which he paid to 
k f dU^45, tbB $251,15, to C $18O,30|.an4,|o D $.205,99 ^^ 
now itiuqh. bad .lie left after oayin^ his ia9dlord's bill of 
bba^d, amounting to 35 dollars 67 cents ? Ans. ^315,36. 






J V. . , , t^estions. , .. ; , 

I r. What does Siijiplb ^abbatitioii ^'^5. WnattethitclUledt Am. borrow 

teach I • . » ins 10. * ' 

S. fiow do you write the numbers ? ^^^ ^^ 7°^ prove Sabtraction ? 

8. '^^ero d(%ou begin to subtract? i«. What is the greatet number iome- 

\ 4. Wt}eo ^ figure in the lower line tiqaes catted? .^> <' t 

la greatet^hin the figure above it, what 7. What is the smaller nilmber cal* 

Would you do ? when you add 10 to the led ? • I 

iipper^figure, what would you ^ with -^ 8. What is the Rule for Sttbtractfoli 

u^next lower figure before jrou sub- ofrFeden^lifoney? ' 

Inict ii ? d. Whit is the sign of Subtractton t 



MULTIPLICATIONi 

•?• ' " ' .» ^ ... / , ♦."tp. \ ' \k 

.. ,1* J&th^s ha^ 5 (^bnts, and Edward has three times as 
many, ( How manyb^s E43y|irdJ. 3 tim^.5,^re how many?. 
. .2lJ,t 1 orangf^ cost 5 cent^how many cents will 6 oran- 
ges bdst ? 6 time^ 5 are boV many ? 5 times 6 are how 
many'?.'. ^ .,<. ». . . , j 

, .3^0nb bushel contains. 4,. (i^l^s.^M^y^.f^^^^P®^^^ ^^f 
there in nine .husheU ? 9 timbs 4=^hbW many ? 4 times 

& Are ho Jv ^ahy ! V. V. ^ v ■•, 

t 4. At 3. .dollars a yard whstt Vill S yards of cloth come 

to T SftuiiieS' 3 are how many ? 3 times 8 are jiow many ? 

I 5. At \% dollars a barrel what will 8 barrels of flour come 

to ? 8 times 7, are how many ? 7 times 8 are^h9.w many ? 

6. What ivill 4 cows con^e to, at 13 dollars it bead X * 

^% -7. Three petsons pUrbbj^sed a gt^den* $ich paid 23 
jiollaril; how much did the garden colt?.. Ans. 69 doUarfl 
h^cause 3 times 3 units are 9 umt^.ai^$l« three times 2 teijib 
art i tens, and 6 tens and 9 uni^ n^iELke 69, the ans Wen 
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8. lEdw much will 5 bushels oF apples come to at 22^ 
ce^s per bushel ? ^n^. 110 cents. 
Sohitton — 22 is 2 tens and 2 units, and 5 time's 2 units 

are ten Units or 10 ; and 5 timeis 2 tens are 10 tens, and 
JO tens and I ten mtike 11 tens =110, the answer. 

9. There is an orchard containing 5 rows of trees, in 
«ach row are 23 trees ; how many trees does the orchard 
contain ? 

By this we see that we may 
In the first row 23 trees obtain the whole number of trees 
SQcond 23 by setting down 23, 5 times and 

third 23 adding it up, making 115 trees 

fourth 23 in the whole, 

filth 23 But we need only set down 

-^'^-"^ the nitmber of tfees contained in 

In the whole 115 trees 1 row, and as 5 rows will con- 
tain 5 times as many, we may 
Multiplicand 23 place the 5 underneath for a mul- 

Multiplier 5 tiplier ; we know that 5 times 3 

units are equal to 1 5 units or I 

Product 115 ten and five units ; we set down 

the 5 units and reserve the 1 ten ; 
then 5 times 2 tens are 10 tens, and 1 ten which we reserv- 
ed makes 11 (tens) which set dovm, and the answer is 115, 
as before. Hence we find that Multiplication is a short way 
of peribrming Addition. 
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SIMPLE MULTtPLICATION 

Teaches to repeat the greatett>f two simple numbers as 
many times as there are units in the less or multiplying 
number, or it is a compendious mi^hod of performing many 
additions. • 

The number to be multiplied is called the multiplicand. 

The number you multiply by, is called the multiplier. 

The number found by the operation, is called the pro- 
duct. 

Both multiplier and multiplicand are called factors. 

Note. It will not make any difierence in tke result of the 
multiplication, whether we make the greater number tbe 
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multiplicand, and the less number the multiplier, or the less 
number the multiplicand and the greater number the mul- 
tiplier ; for the product of any two factors will be the iSame 
in either case : (thus 5 taken 3 times is the same as ^ taken 

5 times.) But in practice it is moreconvenient to make the 
greater number the multiplicand and the less, the multiplier. 

CASE i. 
When the multiplied is not greater than li. 

RVLt. 

Place the multiplier under the multiplicand, and milltip.jr 
each figure iti the multiplicand by the multiplier, s^ttin^ 
down and carrying ad in Simplis Addltidn. 

• EXAMPLES. 

1 . There ate 365 days in one year ; how many days arb 
there in three years ? 

Illustration — It is evident that if one year contains 365 
days, thfe'e years will contain 3 times 365 days. * 
Operation. We write down the multiplicand and 

365 multiplicand place the multiplier under it, making 

^ rtiultiplier the greatei: number the multiplicand ; 

1095 Product the less the inultiplier. 

We then say 3 times 5 are 15 setting down the & (units) 
^nd carrying 1 (ten,) ds in Simple Addition ; then 3 time& 

6 are 18 and I to carry makes 19, setting do^n 9 and car- 
rying 1 to the next, we say 8 times 3 are 9 and 1 makes 10, 
Setting db\Vri the. whole product. Hence we find that 3 
times 365 is equal to 1095. W^ might nave obtained this 
same answer by setting do^n 365 the multiplicand 3 times 
and adding it up. 



Multiplicand 

Multiplier 

Product 


2 

57436 
2 

114872 

7 
17048 

7 


3 

5432 
3 

8 

81034 

r, 8 


, 4 

2345 
4 

5419 
9 


5 

9054 
5 

Id 
41261 

li 


6 

152634 
6 


• Multiplicand 
Multipher 


11 
4230 
12 


jproduct 


* 




*■ 


. 
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11. If a man travel 48 miles a day, how many milesf will 
he travel i^. 9 days ? . Ans, 432 miles. 

12. Wha^ is the product of 956 multiplied by 12 ? 

. Ans. 11472. 

13. Wh^ will 325 barrels of flour come to at 7 dollars 
a barrel? ^715. $2275. 

14. 320 rods make a mile; how many rods are there in 
8 miles ? Ans, 2560. 

CASE II. 

W\en the Multiplier consists of several figures, 

1. Wr^te the multiplier pnder the moltiplicand, placing 
units ui^der units, tens u^der tens, &c. 

2. Then multiply by each significant figure in the multi- 
plier, separately, and place the first figure in each product, 
directly under its multiplier. 

3. Add together the several products in the san|e px{JLei 
as they stand, and you will have the total product. 

Pfpof* — Multiply the multiplier by the multiplicand. 

EXAMPLES. 

}. There are 365 days in one ye^r ; how many days are 
l^re in 25 years ? 

Operation. Illustrfttion,—'We first multiply 

Days in 1 year 365 each figure in the multiplicand by 

Tears 25 the 5 (units) in the multiplier, which 

gives the product of 5 times 365 or 

, 1825 the number of days in 5 years. 

730 We 'then multiply each figure in 

the multiplicand by the 2 tens in the 

Days in 35 yrs. 9\2b multiplier : placing the first figure in 

,._ . . 

* Another mett^od of Proof is as follows, viz. : cast out the Vs in both factors, 
and set down the remainder at the right hand ; then if the excess of 9*8 in the 
two remainders when inuitiplie4 together be equal to the excess of O's in ^e total 
ptodaotj ft>e wozi is aupj^'ed to be right. 

.Thiu. 3o&-*5 excess of O's. 
29 =.2 excess of Vs. 

9S85 lOexpess-1 
730 



10685 •zeeif-"! 
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the product directly under its multiplier ; and as the vahie 
of any number is increased ten times by being moved one 
place to the left, it is evident that the product found by muK 
tiplying by^ in the ten's place is equal to 20 times 365 or 
the number of days in 20 years ; and the product of 5 year» 
and 20 years added together are equal to 9125 days or tbei 
number of days in 25 years. 



Multiplicand 
Multiplier 



2 


3 


4 


856 


1234 


1836 


18 


25 


32 



Product 



6848 

856 

^^^—^••'^•^ 

15408 



6170 
2468 

30850 



3672 
5508 

58752 



Multiply 
by 

Product 



36494 
74 



2700556 



45065 
91 



4102735 



T 

120186 
98 

«.— ^-■^— i**iM^ 

12660228 



37687 
205 

188435 
75374 

7725835 



• 

When there are ciphers between th^ 
'significant figures in the multiplier as in 
this exahiple ; omit the ciphers, and mul« 
tiply by the significant figures only ; pla** 
cing the first figure in eaqh product un-> 
der its multiplier, a& before. . 

3672 by 508 Product 1865376. 

129959596. 
138317403. 



a 



8. Multiply 

9. Multiply 543764 by 239 

10. Multiply 181281 by 753 

11. What number is equal tb 3027 times 82164973 ? 

- • Ans, 248713373271. 

12. Multiply 27501976 by 271. Ans. 7453035496. 

13. Multiply 8496427 by 874359. Ans. 7428937415293. 

14. Multiply 95644796 by 8000009. 

Ans. 765159228803164 

15. Multidy 562916859 by 49007. 

Ans. 27586866509013. 
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When ciphers stand at the right hand of either or boUi 

of ihe factors, neglect them, and place the significant* fig* 

* ures under one another and multiply by them only ; then 

place as many ciphers on the right hand of the product, aa^ 

were neglected in both factors. 

EXAMPLES. 

Miiltq>ly 293 568000 7554000 

^y "^QQ ^ 3400 

• Product 205100 4771200 25683600000 

4. Multiply 4568 by 90O. Arts. 411 1200. 

5. How many are 800 times 2567^ • Ans^ 2053600, 

6. Multiply 29526000 by 4030. An^. 118989780000. 

7. Multiply 596780000 by 98200. 

Ans. 58603796000000. 

8. 930137000 X9500s8836301500000. 

0. 819600000X591800000^485039280000000000. 



When the Muh^imr is 10, 100, lOOQ, <fec. 

Since numbers increase in a tenfold propiortipn from the 
right hand to the left, it is evident that if we place one ci« 
jhet on the right hand of any figure it increases the ralue 
of that figure ten times by removing it to the place of tens ; 
and if we place two ciphers on the right of any figure it in- 
creases its value a hundred fold ,by removing it to the place 
of hundreds. Hence the following , 

RULE. 

Place the ciphers of the multiplier on the right of ibe 
AuhtpUcand and it mieJLes the product required. 

EXAMPLES. 

m 

1. Midtiply 56 by 10^ the product is 560 

2. Multiply 548 by 100 54800 

3. Multiply 85 by 1000 85000 

4. Multiply 584 by 10000 5840000 

5. Multiply 9640 by 100000 ' • 964000000 

i 
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CASB IV. 

' When the Multiplier is a Composite Number, 

A 'composite number is a number that can be producecl 
by multiplying, two or mor^ numbers together.: thus, 24 Li 
a composite number, and it» comppnent parts or factors may 
bo 4 &nd 6, which multiplied together are equal to 24 ; of 
Aeymaybe 2x3x4=^4, or 3x8=24, <fc6. ' ^' 

RULE. 

1. Find two or more numbers which multiplied together 
will, exactly make the multiplier. 

2. Then multiply by one of those factors and that prodqc^ 
by anotber, ^c, and the last product will be the Answer. 

' £:(AMPLES. 

1. What win 35 acres of knd come to at 56 dollars &n 
f^cre? 

56£=:prjce of 1 acre. 
7= one of the compoo0nt parta or factors of 35. . 

392=price of 7 acres. 
^=the other factor. 

Ans. 1 960 sr price of 5 tipaes 7 pr 35 acres* 

2. Multiply 576421 by 36, Ans. 20751156. 

3. Multiply 764131 by 4^, Ans. 36678288, 

4. Multiply 8447913* by 64, Ans. 54066688, 

5. Multiply 91738 by 81, Ans. 7430778, 

6. Multiply 43564 by 108, Ans. 4704912. 

7. Multiply S14352vby 144, Ans. 117266688. 

8. Multiply 218541 by 112^ . ' 4»*. 24476592, 

fifff^. S, 7, or^d 9 9ie factors of 113. « 

EXAMPI.E8 FOR PRACTICE. 

i. If 3£L men receive eaph 137 dollars, how many dolfars 
will they all receive ? Ans. 4795'. 

2. In a certain orchard tbare are 12i5 rows of trees, each 

row containiQg 96 ^es ; how many trees does the orchard 

contain? ^ iliw. 12000, 

« 3. How much will 145 tons of hay come itsi at.15 dollars 

a ton? Ans. $2175. 

4. It takes 320 rods to make 1 mile ; kow many rods are 
tfa^re in 596-miles ? * ' Ans. 1907gO 
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6. IT a ship sail 192 miles a day, how mtoy miles will 
she sail in 56 days ? • Ans, 10752 milest 

6. A merchant bought 46 bales of cloth, each bale ison- 
taining 35 pieces, and each pii^ce 28 yards ; how many 
yards did he buy in all ? Ans. 45080. 

7. Multiply 35860205 by 365t Ans. 1 3088974825. 
8 Multiply 2703682 by 8409, ^n*. 22735261938. 
9. Multiply 15569800 by 8300, Ans. 129229340000* 

Questions. 

1. What diobs Sitnpl^ Mult1plicatk>n fim ilgui« in the prcktuct t "^ 

teach? What does it perform the work 6. What do you do with the soTerai 

oft ' pfodticts? 

9. What is the nuitaber to be qiultipli^ t. How dd yoti prove rotiltiplication ? 

ed called? What is the number yea 8. When there are ciphers on the right 

multiply by, called? hand of the factors, how do you mul- 

3. What is the number found by the tiply^ 

operation, called ? What wr% the mul- 9. How do you multiply by 10, 100^ 

tiplier and multiplicand called ? 1000, &c. ? 

4. When the multiplier is not grater 10. What is a composite number? 
than 12, how do you mijdtiply? ' II. Whert the multiplier is a compo^ 

5. When the multiplier consists of ser site^ number, how do you multiply ? 
veral figures, how do you write it down? 19. What is the sign of multiplication i 
In multiplying, where do you place the Let me see you write it dowm 
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1. If you divide 15 aj^ples equally amokig ^ boys, honf 
tnany will each have ? How many times 3 ia 15 ? 
' 2. if 15 apples be divided equally among 5 boys, hoW* 
knafly will each have ? 5 in 15^ how many times ? 

3. James has 16 cents to buy pencil^ with ; how many 
can be buy at 4 cehts apiece ? How many times is 4 cents 
contained in 1 6 cents ? 

4. How niany oranges, at 6 c^nts apiece, can you buy 
for 36 cents ? 6 in 36 how maay times ? 

5. A man botight 9 lemons ibr 81 cents \ how much did 
he give apTeCe I 9 in 81 how many times ? 

6. How many barrels of cider, at 3 dollars a barrel, can 
be bought for 27 dollars ? 

7. In an orcluird there are 48 trees, standing in 8 rows i 
how m&ny trees are there in a row ? How many times is 
8 contained in 48 ? 

8. How many barrels i^f flour can yoa buy for 84 doUarSi 
HI 7 dollars a barrel ? 



40 stMPtB ]>tytttoK. 

d. If 9 yards of cloth cost 27 dollirs, whsl is 1 yizd 
worth? • V 

19* A man worked 8 days for 40 shillings ; how moch 
was that a day ? 

1 1 . A man divided 72 cents equally among 1 8 p6or boys | 
how many cents did he give to each T^-^He divided them 
as follows, viz : 

72 We find that 

1. He gave 1 cent to each, making 18 18 can be sub- 

— tractedfrom72| 
He then had 64 left. 4 times ; there* 

2. He gave another cent to each =zl8 fore 18 is con- 

— tained in 72, 4 
He then had 36 left, times. 

3. He gave another cent to each =t 18 By this we 

— see that the 
He then had 18 leA. operation may 

4. He gave another cent to each rzl8 ' be performed 

• «^ by subtraction ; 

left, but when the 

sum is large, and would require a great many subtractions, 

the operation is more easily performed' by the Rule called 

Division. » / 



SIMPLE DIVISION • 

Teaches to find how many timers one simple or whole 
number is contained in another) and also what remains 
Hence it performs the work of several subtractions in a 
concise manner. ^ 

There are four principal parts in division, viz : 

1. The Dividend, or number given to be divided. 

2. The Divisor, or number given to divide by. 

3. The Quotient, or answer to the question, wMbh 
shows how many times the divisor is coniained in the di** 
Yldend. 

4. The Remainder, which is always less thAQ the dinsoTi 
and of th9 s«4P# n»m» 9f ^ ^miifisA 
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SHORT DIVISION 
Is when the divisor does not exceed 12. 

RULE. 

1. Find how many times tho divisor is contained in thd 
wst left hand figure, or figures of the dividend ; place the 
figure expressing tlie number of timeer find«r the dividend, 
and carry the remainder, as so many tens to the ne^t figure 
and divide the 'surb. it makes as before ; ' and if the divisot 
is not contained in this sum, place a ci|^er uVlder it, and 
cany the whole as so many tens to the next figure^ thus 
pifOceed till you "have divided all the figures of the dividendv 

Proof. — Multiply the divisor and quotient together, anA 
add the remainder (if there be- any) to the product; and i^ 
^he work be right the eum will equal ^the dividend. 

EXAMPLES^. 

» 

I. How many yards of cloth, at S dollars t S/^/H^hh 
h^ghi for 654 dollars ? , 

0|>emto&. We most find how many titriei^ 

Dividend: 3 dollars is contained in 654 dol^ 

Divisor 3)6 5 4 lats ; that is, we niust divide '664 

— ' by 3. We find that the divistor ^ 

Quotient 2 18 yd^. Ans. is contained in -6, the first figure 

of the dividend, 2 timesv Then 

-^ is contained in 5, the next figure of the dividend, 1 time 

«id 2 remain. This remainder we carry to the ne^ft figure 

&s so many tens ; thus, 2 tens =:20, which added to 4, the. 

next }lgure,1nakes 24, and 3 is contained in 24, 8 timei^. 

In this example, observe, that the 6 which we first divide 
tneans 6 hundred, and the 2 which We place linder h m^afns 
8 hundred, showing that 3 Is contained in 600^ 200 timBs, 
tind the 5 means 5 tens, and the 1 which we place imdeft 
1i means 1 ten, &c. 

Proof. jf 3 contained in 654, 218 -tiitfes, i\ibik 

Quotient 2 1 8 j^ ^ evident that 218 times 3, or whic*h h 
f)ivisor X 3 jjj^ g j^^j^ ^.^^ing^ 3 ti^gg 2 1 8, will just m ake 

jiK-j jiT7"r ^54 > *"^ ^y multiplying Hhem together 
Cmdend 6 5 4 ^^ ^^ ^^ie product to be 654, « M €1 

VideAd s dier^fore xighlw 
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^ , ^. A talker left his 6 children 2436 dollars to be eqnallj^ 
livididd among^ them ; how many dollars had each ? 

/ b^^ifph. Here 6r, the divisor, is not con*^ 

, jDividehd. . tainl^d in 2, the first figure of the 

Diviftdf 6) 2 4 3 6 dividlind ; dierefore we join the 2 

' ■ (tliottSAttasi) to !he 4 (hundreds) 

' Qiibtient ±£ 4 6 Aiii. making 24 (huUflreds ;) and 6 is 

contidhed ih %4 (hundreds) 4 

, tntiilidjred) times. TheA 6 is not bonlaidifd in 3, the tens 

bf the dividbnd^ therefore ^e pul it cipher under, (that is; 

. In the quotieilt,) aitd jdin the 3 (tens) to th^ 6 (units,) making 

96 f and 6 id cbntain^ iii 3^9 j 6 tiitlieis. Aat. Each had $406 

Divisor 2)il43Sl 4)85412 5)94307 

Quotiottt=57175— 1 * 21353 



6)142207 7)157215 9)281359 

9. How maiiy times is .6 conUihed in 7326 ? >4nj. 1 22 1 ; 
ib: How maiiy times is 5 cbntaihed in 4565 ? Ans. 913; 
1 1; How many tiiiieS i^ 7 cbntaih^d in 84637 ? 

^n*. 12091. 
* ii\ t^ivi(SU^ the nuibbcf 9784 ibtb '8 equal parts. 

Quot. 1223. 

15. bivicie '366024 by 12^. Quotient 30502. 
14. If 7 dollars will buy 1 barrel bf flour, how many bar- 

(eis of flour may be bought for $3822 ? Ans, 546. 

Id, A ihatket man received 2943 cents for melons that 

ne sold al 9 cent^ apiece ; how niai^y did he sell ? Ans, 327. 

16. Hoi^ Wahy tlriAte« is 7 conUinfed in 6680, and how 
toanybver? *. Ans, ^54 times, and 2 over. 

17. A li^^^bhihl has $5122 to ptircl!lS;Se flour with ; how 
baiiy barrels can he buy at 8 dollars a barrel, and how many 
doliats Viil he have left ? Ans, 640 barrels ahd 2 dollars left. 

18. A prize oif 3825 dollars i^aS divided e^tially among 
4 men ; how much was each n^ati'S jpaicl t 

Note, We divide the 3825 d6\\B.fh andibng Ihe 4 men, and 
find that e^ch must have 9<^6 dollars, aM thtilc'e is $1 left, 
which we mul^t divide. Now if ^ .divide 1 dotiar into 4 
^qoal parts, each part will be ^ 6f a dolfaSr. 

Ansf Each Atatt nmftt tiav« ^Si)^ tbBus 
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Hsd this reiQaiiidei' been 3 dollars, it ig evident that eaoh 
hian would- have had 3 times |- of a dollar, that is 4 of a 
ddiar, more ; and in all cases where there is a remainder, 
we may obtain the thie quotient by plateing the divisor un- 
der the remainder, #ith a line between, as above. 

Thus , ^f ™*inde^f ^ shows that the divisor 4 is contained 
Divisor 4 x ' 

in the remainder one fourth of a time. 

19. How many ci^l. of rice, at 4 dollars a cwt., may h6 
bought for 947 dollars ? Ahs, 236f cwt 

20. How many cwt. of sugar, at 9 doUars per cwt., can 
be bought for 2944 dollars ? Ans, 327^. 

21. How many baflreU of pork, at 11 dollaCTs a barrel > 
teau be bought foSr 247i3 doilarts ? Ans. 325^ barrels. 



loUg division. 

When the ditisor eide^ds 12, we cannot conveniently - 
perform the operatidh in the mind ; iVe theirftfore set the 
quotient figures on the right hand of the dividend, and 
write down the w^ole bothputation at full length, and thid 
is called long divisibh; 

RtTLB. 

I. Find how mdny times the divisoir is cohtained in th^ 
teast number of the left hand figures of the dividend, that 
will contain* it once^ or mor^: place the figure expressing 
the number of timi^ft, to the right hand of Uie dividend for 
the first quotient- figure. 

II. Multiply the divi&or by this quotient figure, and 
place the product tinder that part bf the dividend iised, 
and subtract it theri^frbm. 

III. Bring dowii the ii%^\: figure of the dividend to the 
rights hand of the ^iremsiitder, and divide this number as 
before. X^tts proceed till you have brought down, and 
difided, all the figures of the dividend. 

Note, 1. If the produbt of the dividor by any quotient 
figure, be greater than t)iat part of the dividend used.lt 
sbovff thftt the quotient ^gure it too Wge, and must bi 
t9imiDi8hcid.^f the remainder at any time be equal to t^ 
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Ipreater than, the diyipor, the quotient figure is- too sm^ 
and must be increased. 

2. When you have brought down a figure to the righl 
hand of the remainder, if the number made up be less thaft 
the divisor, you must place a cipher in the quotient, and 
bring down the next figure of the dividend. 

Proof. — The method of proof is the . same as in Short 
Division. 



EXAMPLES. 



1. How many dm)Bs is 13 contained in 2785 ? 

We find that the divisor 
(IS') Is contained in the twd 
first figures of the dividend^ 
2 timejs. We place the fig- 
ure (2) at the right, hand of 
the dividend for the first quo- 
tient figure, and multiply the 
divisor (13) by it, and place 
the product (26) under th6 
two first figures of the divi* 
dend, and subtract it there^ 
from, and 1 remains. To th6 
Vight hand of this remainder 
bring down (8) the next fig- 
ure of the dividend, which 
makes \S, We find that 13 
is -contained In 18, 1 time*; 
placing 1 in the quotient, and 
13 under the 18, subtract it 
therefrom, and 5 reinain, to thd 
right hand of which, we brinl^ 
2 7 8 5=?Divid. Uown (5) the next figure of 
\he dividend, which makes 55« We then find that 13 i& 
contained in 55, 4 times. Placin'g 4 in the quotient, multr* 

^the divisor (13) by it, and place the product (52) undA 
55, subtract it therefrom, and the remainder is 3. Thuil 
Ve' have brought down and divided all the figures of thd 
^vidend. Hence we fin4 that 18 in contained in 2789, ^i% 
Htmes, and 3 remainsr* 



^ Operation. 

Divisor. Divtdtsnd. Quotient. 
13)2785(214 
26 

1 8 

13 

■^^•^ 

55 

52 

fiemainder 3 

Proof. 

Quotient 42 1 4 
Divisor x 1 3 

* 642 
2 14 

2 7 82 
Remainder +3 
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2. Divide $2448 equally 3. How m^ny timei is 21 
among 16 men. contained in 285^ ? 

Diris. Diyid. Quot. Divis. Divid. Quot. 

16)2 44 8(153 21)2859(136A 

16 2 1 



84 
80 


48 
48 



75 




63 


• 


1 29 




1 26 


1 


. Rem. 3 




Diyiffor 2 1 




5. How many 


times is 24 


contained in 8760 ? • 


Divis. Divid. 


Quot. 


24)876 0( 


3 65 An^ 


72 ' 




156 


• 


1 44 




120 




1 2*0 





Rem. 



4. Divide 3625 by 18. 
Divis. Divid. Quot. 
1 8)3625(20 1 
36 

2 5 

1 8 

Bem* 7 





6. How many times is 13 contained in 29877 ? 

Ans, 2298^ times* 

7. How many times, can you have 16 in 5520 ? 

Ans, 345 times. 
J8. If a man travel 630 miles in 15 days, how many miles 
is that a day ? * Ans. 42 miles. . 

9. What is the quotient of 55081 divided by 17 ? 

* Ans. 3240^V 

10. 25 workmen received $31 50, to be equally divided 
«mong them ; bow many dollars did each one receive ? 

. Ans. $126, 

1 1. If the divisor be 29, and the dividend 72740, what i» 
the quotient? Ans. 2508-^^. 

12. How often does 106215 contain 365 ? Ans. 291. 

13. Divide 6832 by 16. Ans. 427. 

14. Divide 28666 by 36; ' Ans. 796. 

15. Divide 37088 by 61. Ans. 608. 
16u Divide 41M42 by 70. Ans. 5198. 
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17. Divide. 1853219 by 91. Ans. 20365^. 

18. Divide 9876048 by 821. Ans. 30766^||. 

19. Divide 674031O by 695. Ans. 8269f^. 

20. Divide 4637064283 by 57606. ^n5..80496fi|||/ 

MORE EXAMPLES FOR EXERCISE. 

1 . Divide 796976499 by 49654. Remainder 29799. 

2. Divide 3258675689 by 67435; Remainder 14184. 

3. Divide 91876375 by Q493. Remainder 425. 

4. Divide 4673854 by 73028. Repainder 62. 



CONTRACTIONS IN bl VISION. 

CASE I; 

When there are ciphers at the right hand of the divisor. 

RULEi 

Cut off the ciphers in the divisor, and the same tranibet 
bf figures frofit the right hand of the dividend ; then divide 
the remaining ones as usual, and to the right hand of the 
remainder, (if any^) place the figures which were cut oft 
ifrom the dividend^ and you will have the true remainder. 

EXAMPLES. 

I. Divide 7380964 bjr 23100. ^. Divide 8978485 by 8000 

Divis. Divid. Quot. Divis. Divid. 

23r00)73809^64(319^f}^ 8^000 )8978^485 

693 Quot. 1 122-2485 true renii 

450 

231 ' S. Divide 741625 by 900; 

.2199 ' 9^00 )7416^25 

2079 Quot. 824—25 Rem. 

12064 

4. Divide 75694 by 2500. . Ans. 30^^» 

5. Divide 1255000 dollars equally among 5000 men» 
^d how many dollars will each one have? Ans. 251. 

6. Divide 49184145 by 3600; An^, 13662^^* 
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7. How muiy times is 49000 contained in 421400000 1 

Ans. 8600. 

5. Divide 3259450000 by 60000. Ans. 543241^^. 

6. ^ow many times does 11659112 contain 89000 ? 

• -Ans. 131^^-^. 
10. Divide 436250000 by 125000. Ans, 3490. 



Rem. 76478. 
Rem. 221230. 
Rem. 286695. 



MORE EXAMPLES. 

1. Divide 14959§478 by 120009- 

2. Divide 654347230 by 901000. 

3. Divide 457878695 by 9736000. , . 

CASE II. 

When the divisor is a composite number ; that is, wheQ 
{t is the product of any two numbers in the Table. 

RULE. 

. Divide the dividend by one of the component parts, or 
factors, and the qjuotient thence arising by the other, the 
last quotient will be the answer. 

Note. The true remainder is found by multiplying the 
last remainder by it^e first divisor, ali4 9>d^ng in the firsl. 
remainder. 

EXAMIl.ES. 



1. Divide 138648 by 35. 
7)138648 last rem. 1 

.r- X7 

J5) 19806-^6 7 

— : first rem. +6 

3961—1 trueiem. 13 

True Quotient 3961^. 

2. Divide 148786 by 16.' 

3. Divide 487412 by 24 

4. Divide 964321 by 32. 

5. Divida 87694 by 36. 

6. Divide 144856 by 48. 

7. Divide 846774 by 64. 

8. Divide 80508 by 72. 

9. Divide 1333260 by IQS. 
}0. Divide 2642544 by 144- 



pr 



6)138648 

7)27729-^3 

• 3961-3 V 

Ans- 9299v^. 

Ans. 20308f|. 

Ans. 30135^. 

Ans. 2435|^. 

Ans. 3017|^. 

Ans. 15681. 

Ans. 1118|}. 

. .Ans. 12345. 

4ns. 18351, 



48 COMTEAOtlONS IN DIVttSOK. 

To divide hy 10, 100, 1000, ^c. 

R^LE. 

Cut off as many figures from the right hand of the divi« 
dend as there are ciphers in the divisor, and the figures cul 
off are the remainder, and the other figures of the dividend 
are the quotient, 

EXAMPLES. 

1. Divide 356 by 10. An$, 35. rem. 6 

2. Divide 6572 by 100. Ans. 65. rem. 72. 

3. Divide 763735 by 1000. * Ans. 763. rbm. 735. 



EXERCISES IN DIVISION. 

1 . If a man divide 4280 dollars equally among his flvo 
children; how many dollars will each receive ? Ans. 856« 

2. Suppose 125 acres of land cost 4125 dollars, how 
inany dollars is that an acre ? Ans, $33«- 

. 3. What number multiplied by 125, will make 17125 ? 

An8, 137 

4. If you were to divide 1875 dollars equally among 15 
men> how many dols^lrould you give each one ? Ant., $ 125. 

5. If 24 hogsheads of molasses cost 456 dollars, what is 
that a hogshead ? Ans, $19. 

6. What number multiplied by 7, will make 2436 ? 

• Ans. 348. 

7. A drover purchased oxen, at $28 a head, to the amount • 
of 6972 dollars ; how many did .he purchase ? Ans. 249. 

8. A prize of 294630 dollars is to be divided equally 
among 138 soldiers ; how many dollars will each one have ? 

.4nf. 2135. 



Questions. 

1. What does Simple Dirision teach t 0. wfist it the Rtde for Longr Dhrisien f 

S. How, many principal parts has di- 10. When there are cijAiexfe at tha 

vision ? right hand of the diviser, hew may we 

3. What is meant by dividend I proeeed? 

' 4. What is meaiit by dl visor t ' 11. When the ^visor isaicompodle 

5. What is the quotient? Is the re- number, how may we proceed! 
mainder greater, or less than the divi- » Id. How is the true remainder found t 

tori 13. Wlien the divisor is 10, 100, or 

ft. Wh«t is Short Division*? <Repeat 1000, Ac. how would you proceed T 

the Rule.) . M. Write the sign of dlvnlon on yoor 

7, How do 3RnL prqve division? iUte. 

a How may the remainder, alter di- ^ 
vMoo, be expretMdt 
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REDUCTION OF FEDERAL MONEY. 

The changing of numbers from one name to anothex. 
without altering their value, is called Reduction. 

£ZAHPLES. 

_ ■ 

1.- Reduce 148 dolkirs to cents and mills. 

Thus, 14800 cents. To reduce dollars to cents, mul- 
148000 mills, tiply by 100, because I dollar = 
100 cents. * That is, we annex 2 ciphers, and the whole will 
be cents. (See Rule for multiplying by 10, lOO^.^c, page 
37.) And to reduce cents to mills, we ann^x 1 cipher, and 
the whole will be mills : therefore to change dollars to 
mills, we annex .3 ciphers. 

2. In 1386 dollars 8 cents, how many cents ? 

rpt loo^mo » A Therefore, if the sum 

Thus, 138608 cents. -An J. .^ caw a 

' consists of dollars and 

cents, join them together as a whole number, and the whole 

viU be cents. (In this example, the cents being less than 

10, we write a cipher before them, or in the tens' place, 

which must always be done in lik^ases.) And, if the 

sum consists of dollars, cents and mills, join them together 

in like manner, and they will express so many mills. 

Thus, 25 doU&rs, 41. cents, 5 mills = 2541*5 mills. 

3. In 138608 cents, how many dollars and cents? 

Thus, $1386, 08 ^ 1386 , "^^ '^^"^.^ ""V"^,]?^ ^^^' 
dols. 08 cents. Ans. ^^^«' we dmde by 100, be- 

o^use 100 cents = 1 dol- 
lar. {See Rule for dividing by 10, 100, ^c. pagi 48.) 
That is, we cut off 2 figures to the right hand, and those on 
the left hand will be dollars ; and to reduce mills to .ddllars, 
we point off three figures to the right; and those on the 
left will be dollars, and those on the right will be cents and 
mills. 

Thus, 25415 mills =$25,41,5, or 25 dols. 41 cts. 5 m. 

4. Reduce 125 dollars to cents. Anf, 12500 cents. 

5. Reduce 12550 cents to dollars. Ans, 
6« Reduce 568 dollars, 9 cents, to cents. 

Ans. 56809 cents. 



50 MULTIPLKEATION OF FXDERAt MONBT. 

7. Reduce 56809 cents to dollars. Ans, 

8. Reduce 25 dollars, 58 <;ent8, 8 mills to mills : 

• Ans. 25588 millA, 

9. Reduce 25588' ipiUs to dollars. Ans. 

10. Reduce 450 dollars to mills. Ans. 450000 mills. 

11. Reduce 3598 mills to dollars. Ans- , $3,598. 

12. Reduce 95410 cents to dollars. Ans. $954,10. 

13. Reduce $96 121 cents to mills^ Ans. 96125 miUs, 

14. In 96125 mills, now many dollars and cents ? 

Ansj^ 96 dols. \2\ cts, ^ 
15.. Write down 125 dols. and 9 mills as a whole number. 

Ans. 125009 mills. 



MULTIPLICATION OF FEDERAL MONEY. 

RULE. 

Multiply the given sum as in whole numbers, and place 
the separating point as many figures from the right hand in 
the product, as it. is in the given sum, or multiplicand. 

EXAMPLES. 

1, Multiply 31 dollars 18 .2. Multiply 21 dollars 8 
cents, by 25. mills, by 87. ^ 

$31,18 $21,008 

25 87 



15590 147056 

6236 168064 



Ans. 779,50 =$779 §0 cte. 1 827,696 

Ans. $1827, 69 cts. 6 mills, 

^ • cts.}n]s. 

3. Multiply $1 46 cts. 5 m. by 35. Ans. 51 27 5 

4. Multiply 3 dols. 75 cts. by 98. Ans. 367 50 

5. Multiply $31, 98 c. 1 m. by 156. Ans. 4989 03 6 

6. Muhiply 81 dols. 5 cU. by 195. Ans. 15804 75 

7. Multiply $156, 28 c. 3 m. by 75. Ans, 11721 22 5 

8. Multiply 13 dols. 5 m. by 29. Ans. 377 14 $ 

9. Multiply 25 dols. 3U cts. or $253,15, by 365. 

Ans. $9239,975. 



I 

KULtlPLlCATIOIf OF FEDERAL MOXEY. 5l 

To find thd value of Goods ^ when this price of one yard^ 
pound, i^c. is given in Federal Money, 

RULE. 

Maltiply the given price and quantity together, as wbold 
numbers ; then place the separ^trix as many figures from 
the right hand In the product, as it is in the given price. 

Examples. ^ 

1. What is the cost of 25 2. What .will 156 lbs. ot 

yards of broadcloth, at $4 coffee come to, at ,15 cts. 
58 cts. per yard ? per pound ? 

$4,58 price of 1 yard. 156 number of lbs. 

25 number of yards. ,1^ price of 1 lb. 

2290 ""780 , 

916 ^ 156 



114,503=:$114 50 cts. Ans. $23,40=:.$23 40 cts. Aris. 

3. What is the value of 18 barrels of fiour, at $6,50 a 
barrel? ^ Ans, $117. 

4. What is the cost of 128 bushels. .of corn, at ,72 cts. a 
bushel ? Ans. 92 dols. 16 cts. 

5. What is the value pf 25'lbd. of hyson tea, at $1,23 a 
pound ? / Ans, $30,75. 

6. What cost 18 cwt. of riee, iat 4 ^ols. 75 cts. per cwt. ? 

Ans, 85^ dols. 

7. What is the value of 25 paiisof shoes, at $1,75 a pair ? 

Ans, $43,75. 

8. Bought 65 gallons of molassiss, at 27^ cents a^gallon ; * 
what did the whole come to? Ans, $178,75. 

9. What will 156 yards of Irish linen come to, .at ,78 
cents a yard ? -An^. $121,68* 

10. What will 18 days' labour come to, at ,96 cents a day? 

Ans, $17,28. 

11. Bought 125 reams of paper, at $3,4Q per ream ; what 
did the- whole come to? Ans, $425. 

12. What will 125 bushels of oats come to, at ,34 cents 
a bushel ? Ans, $42,50. 

1 3. What cost 12581bs. of cheese, at ,06 cents per poiipd ? 

Ans. $75,48. 

14. Find the value of 5 chests of tea, each weighing 64 
pounds,, at ,75 cents a pounds Ans^ 240 doU* 

A 



I 
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15. A merchant bought 18 bales of cloth» each bale con- 
taining 25 pieces, and each piece^ 3i yards, at ,45 cts. a 
yard ; what did the whole come to ? Ans. $6277,5(f. 



DIVISION OF FEDERAL MONEY. 

KULE. • 

Write down the given sum, and divide as in whole num- 
bers ; the quotient will be the answer in the lowest name 
in the given dividend. 

EXAMPLES. 

1. If 3 yards of *cloth cost 12 dels. 75 cts., what is that 
a yard? ' 

Operation. $ 12,75 is 1275 cts., which 

3)1275 cts. ^e divide by 3> as a whole 

. Annir=4 dols. 25 eta. """''*'•.'""*'*'? '»"?''*".* ." 

425 cents, which reduced to 

dollars, is 4 dollars 25 cents, the Answer. 

2. Divide 21 dollars 6 cents equally among 12 men. 

Operation. 21 dols. 6 CtS. is 2106 

12)2106,0 ' cents, which we divide by 

• ctt. mm 12, and there is a remain- 

Ans, 1755 mills. = 1,75,5 *der, which, by annexing 
a cipher, makes 60 mills, in which 12 is contained 5 times, 
and the quotient iis 1755 mills ; which being reduced to 
dollars, is 1 dollar 75 cents 5 mills. . 

3. Divide 230 dollars equally among 16 men. 

$ We divide $230 by 16, and the quo- 

16)230(14,375 tient is $14, and a remainder of $6, 

16, which we redurre to cents by annexing 

— 2 ciphers. We divide again, and the 

70 quotient is 37 cts. and the remainder 8 

64 cents. We then reduce 8 cents to. mills 

, by annexing 1 cipher, and dividing again 

600 gives 5 mills. Thus the answer is 14 

.IL dollars 37 cents 5 mills. 

120 But we may if we please, reduce 

.- 112 •'-^SO to mills = 230000 mills ;' then 

— TL divide by 16, and the quotient will be 

®^ 14375 mills ; which reduced to dollars 

°2 is == 14 dollars 37 cents 5 mills ; the 

Answer. 



» 1 


% \ 


NtT, 


flb 


Arts, 


72 c. 7 m.+ 


Ans. 


• 77 cents. 


Arts, 


$1,98 cts. 


Ans, 


$,125 m. 


Ans. 


$1,98,8 m*. 


Ans. 


$ ,25 cts 
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4. Divide 5 dols. 9 cts, by 7. 

5. Divide 6 dols. 93 els. by 9. 

6. Divide 168 dols. 30 cts. by 85. 

7. Divide 37 dols. 25 cts. by 298. 

8. Divide $268 38 cts. by 135. 

9. Divide 225 dols. by 900. 
10. Divide 155 dols. by30L Ans. 51cts.4m.4- 

PRACTICAL QUESTIONS. 

1. Bought 12 barrels ofidour for iS dollars ; what was that 
a barrel ? * Ans. $6, 50. 

2.- If 26 gallons of molasses cost $11,44, what is that a 
gallon ? Ans, ,44 cents. 

3. Bought 25 lbs. of coffee for 4 dollars ; how much is that 
a pound 1 ^ ^n^. ,16 cents. 

4. If 112 lbs. of sugar cost $10,64, how much will 1 
pound cost at that rate ? Ans. 9^ cents. 

5. If 18 gallons of brandy cost $42,75, what is that a 
gallon ? Ans. $2,375, $2,37^. 

6. If a man's wages be $254,04 a year, what is that a 
Calendar month? An jr. $21,17. 

7. A prize of 1562 dollars 55 cents' is to be divided equally 
among 125 sailors ; what will each one rec.eive ? 

Ans. $12,50+. 

8. If a man's salary \)e 3650 dollars in a year, or 52 weeks) 
what is that a week ? Ans, $70 19 cts. 2 mi 

9. Bought 125 yafds of cloth for $181,25 ; what did it 
cost a yard? Ans. $1,45. 



« 

SUPPLEMENT' TO MULTIPLICATION. 

To multiply by a mixed number ; that is, a w^iole number 
Joined with a fraction, AS 5^, 6}» 8^, 7j, <fec. 

kULB. 

Multiply by the whole numher, and take ^, \, f^ ^^ Sdc.\ 
of the multiplicand, and add it to the product. 

Note. To get ^ of a number, divide by 4 ; ^, divide by It V 
{) divide by 3 ; ^, divide by 5 ;, 4, divide by 6\ <&c. 



M 



SUPPLSMENT^TO MULTIPLICATIOW. 



1. Multiply 47 by 18^. 

OperatioD. 

S)47 
JSi 
I MidtipUcand=:r23^ 

376 

47 

Product 869J 

2. Multiply 56 by 9 J. 

2)56 
91 



I of Multiplic. =28 
t of Multiplic. =14 

504 

^nswer 546 

3. Multiply 46 *yl2f 

8)46 

J of Multiplic. =15^ 

552 



fo multiply by i, we take J 
of the multiplicand; that is, di- 
vide by 2. Thus,.^ of 47 is 23f 

We then multiply by 18, and 
add the several products togeth- 
er, and the answer is 869^. 

Ohs. f =^ and J ; therefore 
we take the multiplicand ^*a time 
and J of a time, which are equal 
to f of the multiplicand. 

We then multiply by 9, and 
add the products together, which 
gives the answer. 

4. How much is f of 96 ? 
Thus 8)96 or thus 96 
-^ 5 

J=12 

X 5 8)480= 



Ans. 567^ 



^fw. 60 60 

In the firs , we take 5 times | 

6( 96. In the second place, we take ^ of 5 times 96 : either 

of which methods may be practised. . 

Arts. 9516* 



4ns. 3117i 
Arts, 9811 
^ns. 33927k 
Arts, 13003^. 
Ansr 14425. 



5. Multiply 312 by 30J. 

6. Multiply 334 by 9^. 

7. Multiply 5 II by 194. 

8. Muhiply'6597by5f 

9. Multiply 1825 by 7f . 
10. Multiply 3462 by 4 1. 

' • EXAMPLES FOR PRACTICS. 

1. What will 15j acres 6f land come to, at $37,50 per 
acre ? ^ %An6, $581,25. 

2. In 36 "barrels of beans, each barrel containing 3^ 
bushels, how many bushels ? Ans* 126, 

3. It takes 320 rods to make a mile» and 5^ yards to make 
a rod ; how many yards in a mile t -^«*- 1 760* 
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4. Sold a fthip for $11341,62 ; I owned f of her ; what 

was my part of the money 1 Ans, $4253,07 cts. 

6. What will 235^ acres of land cost, at $48,50 per acre ? 

Aris, $11421,75 

6. What will 156 lbs. of Indigo come to, at 2} dollars per 
pound ? $Ans, 390. 

7. What will 12|- yards of broadcloth cost, at $4,32 per 
yard? Ans- $54,54. 

' 8. What cost 5| yards of satin, at 2 dollars 35 cts. per 

yard? Ans. $l2,fi3^. 

9. Bought 48 pieces of cloth, each piece containing 31 

yards, at 37^ cents per yard ; what did the whole come to ? 

Ans. $55S. 



A CONCISE KETHOn , 

To find the cost of articles^ when the price is an ajliquotf or 
even part (fa dollar, {usually called Pracfice.) 

The aliquot part of any number is such a part of U, as 
bding taken a certain number of times, exactly makes that 
mumber.— Thus, 25 cts. is an aliquot, or even part of a dol'* 
lar, because 4 times 25 cents is just equal to 1 dollar. 

A TABLE OF ALIC^UOT, OR EVEN FARTS. 

50 cents =:^ of a dollar. 12^ cents =4 of a dollar. 

33^ cents =| of a dollar. 10 cents =zf^ pf a dollar. 

, 25 cents =|- of a dollar. 84 cents = j^ of a dollar. 

20 cents =| of ' a dollar. 6-| cents =^ of a dollar. 

16f cents =1 of a dollar. 5 cents =^ of a dollar. 

RULE. 

Divide the given quantity by the number of even patts 
in the price, which it takes to make 1 dollar. Thus, if the 
price be 50 cents, divide bv 2 ; if 25 cents, or ^ of a dollar, 
divide by 4, &c. . * 

EXAMPLES. 

1*. What is the value of 14765 yards of cloth at. 25 cents 
or ^ of a dollar per yard ? 

4)14765 00 ^^ cts.=J of a dollar, therefore we di- 
' afifl/g^ ^^^® ^^® number of yards by 4 ; and to the 
' remainder wo annex two ciphers and di» 
fide again, which gives cents. Ans. $3691,26 
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2. What will 4764 lbs. of. batter come to, at 12} cental 
per pound ? ^ An^. $595,60. 

3. What cost 4680 bushels potatoes, at 25 cents per 
bushel? ^n^. 1170. 

4. Wh^t cost 2460 bushels of rye at 50 cents a*bushel ? 

Ans. $1230. 

5: What cost 9366 yards of cloth at 33|^ cents, or } of a 

dollar per yard? -4nj. $3123. 

6. At 16f cents a yard,' what will 9762 yards of ribbon 
come to ? Ans. $1627 

7. What cost 1768 yards; at $l,12^ts. a yard? 
Thus, 8)1768==c6dt at .1 dollar a yard. 

221 = cost at 12}ct3. or -J 'of a dollar a yard. 

Ans. $1989=: cost at $1,12} cents a yard. 

8. Whatsis the value of 1245 bushels of wheat at $1,50 
per bushel? -An^. $1867,50. 

9. What will 127lbs. ot^ indigo cpme to, at $4,33} cents 
per pound ? Ans. $550,33^,3+ 

Questions. 

• 

1 . How do you change doUare to 7. How do you multipJy by a mixed 
cents 1 number T 

2. How do you change cents to dol- 8. By what number would you dlvl(^6 
lars ? ' ' to get one half of any sum ? to get ond 

3. How are dollars reduced to mills t third ? one fourth ? one fifth 1 &c. 
mills to dollars T cints to mills ! mills to 9^ How do you find the cost of arti- 
cents ? f cles when the price is an aliquot or even 

•4. H6w do yOu miXltiply Federal Mo- part of a dollar ? 

^'^l^j^ >► ' 10. What part of a dollar is 25 cents I 

5. How do vou find the viilue of goods Is 90 cents? is 331-3 cents? is 10 S-S 

when the price of 1 yard» Ac. is given in cents } is 12 1-2 cents ? is 6 M Ci^nts T 

Federal Money ? is 10 cents ? is 20 cents ? is 5 cents ! ik 

7. How (lo ydu. divide the denoioina- 8 1-3 cents ? is 4 cents 1 

tidoM of Federal Money * 



EXERCISES IN FEDERAL MONEY. 

' 1. Bought a hogshead of molasses containing 65 gal* 
Ions, at 27 cents per gallon; and 15 barrels of flour, at 
$d,50 per barrel : what did the whole amount to ? 

Ans. $115,05. 

2. Bought 9 yards of broadcloth, at $5,43 per yard ; 12 

yard$ of linen, at 58 cents per yard ; 23.yaids cotton cloth^ 

at 121 cents per yard ; and a book for 68 cents ; what did 

Ubs whole amount to T Ans^ $59^381 



r 
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3. Bought 3 hogsheads of sugar, each weighing 650Ibs. * 
at 9^ cents per pound ; what did the whole cost ? 

Ans, $185,25. 

4. A farmer sold 36 bushels of com, at 75 cents a bush-, 
el ; 25 bushels of rye, at 82 cents a bushel ; and 145 bush- 
els of potatoes, at 25 cents a bushel ; and received $51,75 
in part payment : how much remains due ? Ans. ^32. 

5. How many yards of cloth at $3 per yard, may be 
bad for 136 bushels of wheat at $2 per bushel ? 

. Ans, 90} yards. 



. Find the amount of the following. 

BILLS. 

1. Merchant's Bill. 

New London, June 20M, 1836. 
Mr. Lewis Simmons, 

- • • Bought of Wil^am Merchant. 

8 yds. black broadcloth, at $4,50 ger yafd, 
25 yds. cotton cloth, at ,12^ *' 

27 lbs. hyson tea, at^ $1^25 per lb. 
56 lbs. coffee, at ,20. " 
25 pair men's shoes, at 1,75 per pair, 

28 yds. of calico, at ,33^ pejr yard, 
1 hhd. sugar, 8 J cwt. at 9,50 per cwL 

36 bnsWs of oats, at ,33J per bushel. 

Received Payment, $229,90,a+ 

WHliam^Merchanti 

• 2. Farmer's Bill. , 
Mr. James Paywell, 

To Andrew SUliman, Dr. 

1836 
Nov. 10, To 1561)ushe]s com, at $ ,75 per bushel, 

«* " 37 " wheat, at 1,50 ". 

' 12, " 97 " oats, at ,33^ «• 

25, " 347 " potatoes, at ,25 . «* 

« « 95 " beans, ^t 1,12^ 

Dee. 6, " 19} tons hay, at 14^5 per ton. 

D«e. 25. Received Payment, $689,77,0+ 

Andrew SilUmem, 
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COMPOUND I^UMBERS. 

Any tiutiiber expressing things in the same name or kind^ 
18 called a simple number; as 60 men, 45 years, <&c. 

But when a number expresses things of di'fierent name& 
or kinds, it is called a Compound number ; as 56 pounds 
4 sliillings and 6 pence ; 3 years 4 months 25 days ; 5 
miles 3 furlbhgs, <&c. 

Different nam'es or kinds are called different denomiiut* 
tions. 



COMPOUND ADDITION. 

\% the adding of several ntuhbers together, having differ^ 
ent denominations. 

RULE. 

1. Place the numbers so that those of the same name oi^ 
denomination litay stand directly under each other. 

2. Add the first column, or' lowest denomination, as ia 
whole numbers ; then divide the sum by as many of the 
same denomination as make one of the next greater, setting 
down the remainder under the column added, and carry the 
quotient to the next superior denomination ; continuing the 
same to the last, which add as in simple addition. • 

1. Sterling Money, 

In England, Money is reckoned in pounds, shillings^ 
pence, and farthings. Which is called Sterling Money. 

TABLt:. ". 

4 farthings (qrs.) .inake 1 penny, marked d. 

12 pence make 1 shilling, *' s. 

20 shillings . , make 1 pound, "- £ 

Note. — Farthings are often written as the fraction of a 

penny ; thus, 1 fi^rthing is written ^., 2 farthings, jd., 3 

farthings, |d. 

BXAMPLES. 

1. Add together %:74 138. 6^. ; i:i8 Ss. 7d. ; i^4 lOt. 
9|d.; and J^13 88.4^. 
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Opflntkni. Illustration, — ^We find by adding np tliia 

' £ V. d?q* 6plumn of qTs. the Amount is 7, which we 
74 13 6 2 divide by 4, because 4'qrs.=l penny, and 
18 5 7 the quotient is 1 penny, and the remainder 
24. 10 9 3 is 3qrs. ; we set down the 3qrs. under the 
13 8 4 9 column of qrs. atld carry ^the quotient (Id.) 
130 18 3 3 *^ ^^® column of pepce, and the amount is 

37d: which we divide by 12, the number of 
pence in a shilling, and the quotient i^.28. and th^ remain- 
der 3d. ; we place the remainder 3d. under the column of 
pence, and carry the quotient t6 the shillings, aiid the amount^ 
is 38s. which divided by 20, gives the quotient £1, and the 
remainder 18s, which we place under the shillings, and 
carry the 1 to the pounds, and the amount is jC130. 



£ s. 


d. 


£ 8. d. qrs. 


£ t. d. qn. 


125 13 


4. 


72 9 6 2 


12 14 9 3 


94 6 


10. 


118 10 11 3 


17 13 8 1 


85 19 


6 


95 17 9 2 


8 9 


.64 17 


^f • 


25 14 4 2 


7 3 3 



370 17 6^ 



4. Add je:95 13s. 4d., je23 16s. 9d., i:27 Os. lOd., 4?13 
18s. and jC15 Is. 6d. together. Ans. £175 10s. 5d. 

6. Find the whole amount of illO 10s. lOd. 3qrs., 9s. 6d. 
Pqrs., 7s. 3d. l<|r. and llfd. Ans, J^ll 8s. 8^d. 



«. 


Troy Weight, 




S). OS. pyt. ft. 


lb. oz. pwt. fpt. 


lb. 07. pwt. gf. 


14 11 13 23 


1 8 3 11 


. 1 11 10 11 


8- 4 16 19 


2 10 13 10 


10 13 14 


7 8 13 16 


7 6 5 13 


2 6 9 9 


6 10 14 9 


3 11 10 9 


3 5 18 16 


3 8 10 7 


1 9 11 18 


1 8 12 19 


7 11 12 


* 5 10 8 16 


8 11 10 13 



42 4 14 



4. Add together the following quantitiejB of silver, Tiz. : 
3Ib. 9pz. 16pwt. 3gr., lOoz. Ipwt. 22gr., 31b. 4oz. Opw(, 
6gr., anid 5lb. 3oz. 13pw^ 3gr. 

*Ans. r31b. 3oz. lipwt. lOgr. 

5. A goldsmith bought 4 ingots of silver, the first weigh- 
ed 7 lb 2oz. 12pwt., the second 61b. 4oz. 5pwt. 6gr., 
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ho third 81b. 3pwt. Igr, the fpprth 61b. lloz. 5pwt 14gr. 
What quantity did he buy in all ? 

Ans. 281b. 6oz. 5pwt. 21gr. 

III. Avfiirdupoise Weight, 

cwt.qr. lb. 6wt.qr. 1^. oz. T. cwt. qr. lb. oz« dr. 

21 3 25 1 3 16 14 14 11 1 15 6 10 

19 2 14 3 12 10 24 3 11 14 15 

12 1 10 5 1 9 13 7' 19 25 9 8 

9 27 7 2 27 15 3 11 2 14 6 13 

63 20 . ' 



. ' 4. A grocer sold 4hhd8. of dugar. The first weigbed 
7c wt. Iqr. 161b., the^ second 6cwt. 2qr. lOIb., the third 9c wt. 
2qr. Hlb.y the fourth 7c wt Oqr. lOlb. ; what was the weight 
of the whole ? Ans. 30cwt. 2qr. 221b. 

5. A farmer sold 3 loads of haiy, weighing as follows viz. ^ 
the first 19cwt. 3qr. 211b., the second 21 cwt. Iqr. I4lb., the 
third IBcwt. 2qr. ; what was the weight of the whole ? 

Ans, d9cwt. 3qr. 71b. 
. 6. Add together 2X. Icwt. 3qr., Ir9cwt. Iqr. 121b:, 14cwt. 
3qr. 181b., 2cwt. 3qr., 15cwt. Iqr. 191b., 5T. 6cwt., 18cwt. 
Oqr. 131b. 15oz., and 271b. 15oz. 

Ans, lOT. 18cwt. 2qr. 61b. 14oz. 

IV. Apothecaries Weight* 

33 gr. S33gr. ll^S33fr 

9 1 17 10 3 2 19 5 9 3 2 13 

3 2 19 6 3 12 ■ 4 8 6 19 

6 1 17 • 7 6 1 17 9 10 5 2 12 

5 2. 12 9 5 2 12 6 5 6^ 1 17 

8 1 10 6 1 1 6 8 9 4 0.9 

34 1 15 



V. Cloth Measure. 

yd8.qr.iia. EE. qr. na. E.Fl. qr. na. X.Fr. qr.na. 

36 2 1 91 3 2 41 2 1 75 5 2 

43 1 3 49 4 3. 39 1 3 13 1 

28 32 621 18 02 47 33 

15 1 1 61 1 27 2 1 27 4 1 

65 15 1 * 9 10 115 1 1» 

189 3 "^ 
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Si4 There are 5 pieces of cloth which measore as foUoirSt 
viz.: dSyds. 2qr« Iqe., 28yds. 3qr., 37yds. 3qr. 3na., 33yds 
3qr« 3na.9 41yds. and^3Qa. ; how'many yards in the whole } 

Ans. 177yds. Iqr. Sna. 

6. Add together ISlyds. 2qr., 75yds', Qqr. Ina., 4dyds.j| 
56yds. Iqr., 13yds. 3qr- Ina., 29yds. 2qr. and 95yds. Iqr^ 
3na. Ans, 466yd8. 2qr. Ina, 

7. A merchant bought 4 pieces of broadcloth ; the firs^ 
contained 19yds. 3qr., the second 15yds. 2qr. Ina., the third 
25yds., the fourth 15yd8, Iqt. 3na. y how iAany yards did 
he buy ? Ans. 75|yds. 

8. Find how much cloth is contained in the 3 following 
pieces ; the first 47^yds., the second 43yds. 3na., and the 
third 26yds. Iqr. 3na. ? 4n^- 117yds. Iqr. 2na, 



• \ 



VI. 


Dry Measure. 




tni. pk. <|t. 


bo. ^pk. qt. pt. 


Ifu. pk. qt^ pt. 


35 3 2 


115 3 1 I 


157 3 6 1 


19 1 7 


143 7 


176 17 


15 2 


74 ? 6 1 


113 3 4 


7 2 5 


16 1 3 1 


114 2 3 1 


5 13 


27 3 


106 6 1 


69 1 3 


I 





4. Add togetaer 3bu. 3pk. Iqt., Ibu. Tqts., 16btt. Ipk.^ 
^Iba. 3pfc..4qt8., 13bii. Ipk. 2qts, and 18bo. 3pks. 

Ans. 75bQ. Opk. 6qts. 

5. Bought 6bD. 3pks, of wheat at one tio^e, 3bu. 3pks. 
at another time, ISbu. Ipk. at another, and 19bu. 2pks. Iqt, 
at another time ; what quantity did 1 buy in all ? 

AnS' 48bi|. Ifki Iqt. 



vu. 


Wine Measuref 


- 


gaL qt. pt. 


hbd. gal. qt. pt. 


"f . p. hhd. gal. qv. pt. gi 


36 3 1 


42 34 3 1 


24 1 1 34 2 1 3 


17 1 1 


27 36 2 1 


17 15 3 2 


24 3 1 


24 24 1 _ 


10 1 1 16 2 1 


15 2 1 


16 6 3 0^ 


6 1 62 1 1 1 


47 1 I 


5 Oil 


t 1 53%3 1 3 



-. I 
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4. Add togiother 28gal8. 2qts. Ipt 2gi.^ 16gal. Iqt. 2^., 
25gal. Iqt. Ipt. 2gi., I6gal. Iqt., 12gal. 8qts., and 35gi^. 
2qts. Ipt. Ans. 135gal. 2gi^ 

5'. A merchant bought 3 casks of brandy containing as 
follows, yiz. : 71 gallons 3 qaarts, 65 gallons 3 quarts, 67 
gallons 1 quart ; how many gallons did he buy ? 

Ans, 204.gallpns 3 quarts, 

6. Bought 7 casks of molasses, containing as follows ; ^ 
76 gallons 3 quarts 1 pint, 65| gallons, 46 gallons 1 pint^ 
57 gallons 1 quart, 63 gallons, 65 gallons 2 quarts 2 pints, 
and 64 gallons 1 pint ; how much in the whole ? 

Ans. 438 gallons 3 quarts 1 pint 

• 

VIII. Lon^ Measure, 



yds. feet. in. b.c. 


m. ^fdr. rd." 


le. 


m. 


iia. 


rd. 


4 2 U 2 


45 4 26 


76 


2 


6 


32 


3 18 1 


36 5 23 


54 


1 


5 


2§ 


10 6 1 


24 7 34 


64 


1 


7 


24 


5 2 .0 


11 3 r 


46 


2 


4 


23 


2 1 10 2 


16 1 33 


23 


2 


8 


2? 


18 10 " 






^ * 







4. Add together 27 mils 3 furlongs, 35 miles 1 furlong 2Q 
poles, 30 miles 4 furlongs 15 poles, 45 miles, and 84 m\es 
7 furlongs. , Ans. 223m. Ird. 

5. If a man travel 6 days at the rate of 20 miles 2. fprlongs 
10 poles each day, how far will he trarelin all ? 

Ans. 175m. ^fur. 20id. 



IX. 


liond 


Of Square Meagre. 






A. loodg. yd. 

467 3 31 




A. roods, id. 


■qil. 


■q.iil. 


• 


756 3 36 


245 


128 


623 2 17 




374 1 14 


93 


138 


31 1 S?7 




60 2 6 


128 


125 


64 3 33 




7 37 


13 


56 



U >f 



4. A Viwa, h^s 3 fields in|lich measure as follows, viz. : 
17 acrep 2 roods 18 poles, 39 acres 1 rood 16 poles, li acres 
roods 36 poles ; how much land in the 3 fields ? 

ilfi^. 69 acres Oqr. 30xd. 
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* 5. Add together 16 acres 1 roo^ 3 rods, 1 4 acres 3 roods 
.89 rods, 48 acres 1 rood 17 rods, 65 acres 3 roods 28 
rods, and 19 acres Iqr. 2d rods; 

Atis. 164 acres 3 roods 32 rods. 

6. Find the numb^t of acres in the following tracts of 

land, viz. : t&e first cbntains 489 acres 3. roods 28 rods, the 

second 276 acres 1 rood 30 rods, the third 596 acres 2 

roods 18 rods, the fourth 309 acres 3 roods 34 rods. 

Ans. 1672 acres 3 roodil 30 rods. 

X. Solid or Cubtp Measure. 



Tons. 


feet 


feordt. feet. 


cbide. 


fbet 


iaehw. 


41 


38 


6 127 


14 


111 


144& 


19 


25 


9 118 


9 


84 


1726 


7 


11 


5 10 


6 


127 


96 


9 


16 


7 €9 


iL 


76 


1236 


78 


10 


■'• • - , 









4. A maii bought 3 parcels of wood ; the first contained 
i cords 84 feet 864 inches ; the second, 5 cords 36 feet 
1456 inches ; and the third, 96 cords 8^ feet. How much 
did he buy in all ? Ans. 104 cords 77 feet 592 inches. 

5. Add together 25 cords 18 feet, 128 inches ; 19 cords 
32 feet ; 14 cords 13 feet 1600 inches ; and 125 cords 64 
feet. Ans. 184 cordst 

XI. Time. 



da. 


h. 


m. 


me. 


y. 


mo. 


w. 


dft. 


h. 


m. 


s)i6 


5T 


23 


55 


40 


8 


6 


3 


6 


14 


56 


30 


34 


8 


40 


IT 


1 


3 





5 


23 


59 


59 


19 


6 


Id 


11 


5 


1 


2 


1 


IB 


15 


40 


8 


17 


34 


48 


r 





1 


4 


6 





45 


■ •• • • 








- 















3. Add together 16 yrs. 154 d. li h. ; 24 yrs. 94 d. 18 
h. ; 94 yrs. 184 d. 23 h. ; 56 yrs. 3^4 d. 5 h/ ; and 25 yrs. 
i4 d. 1 h. Ans. 217 yrs. 82 d. 12 h. 

4. Add together 5 yrs. 125 d. 18 h. ; 5 yrs. 19 cl. 6 h. ; 
l7 yrs. 156 d. 5 h. ; 356 d.; 18 h. ; 67 yrs. ; and 23 yrs. 
l34 d; 6 h* Ans. 139 yrs. 62 d* 5 h. 
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xn. 




Circular Motion, 










S. o 


; ' 


// 


S. 


o 


'/ 







6 29 


40 


20 


11 


13 


45 


59 




3 5 


59 


48 


9 


29 


18 


00 




1 18 


27 


30 


5 


18 


27 


1 


« 


2 U 


45 


20 


3 


5 


18 


27 






. 












V 



3. Add together 345 deg. 25 tti. 30 sed; ; 145^ 18' 30'^ 
B50 59^ 48'^; 45" 38' 44"; and 30° 15' 19". 

Ans. 6520 37' 51'^ 



COMPOtJND SUBTRACTION. 

Teachea to find the difference between any two nunibeii 
of di^rerse denominations.- 

"rule. 

I. Place those nttmbers under each other which are of 
the same denomination, the less being below the greater. 

II. Begin with the lowest denomination, and if it exceed 
the number above it, borrow as many units as make one ot 
the next higher denomination ; subtract it therefrom, and 
to the difference add the upper number, remembering always 
to add one to the next liuperior denomination ibr that which 
you borrowed. 

Proof, — The method of Proof is the same as Simple 
{SubtractioA. 

EXAMPLES. 

Sterling Money, 
1. Borrowed £30 4s, 9d., and paid £5 14b. 6d. ; how 
knuch remains unpaid ? 

operation. J7/tfjjfrari0«.^We write the 

90 19 numbers, the less below the 

Minuend 30 4 9 greater^ pence under pencoi 

Subtrahend 5 14 6 shillings under abillings, &o. 

•D _ . : j"7vrT/r~^ We take 6d. from 9d., and the 

Kemams unpaid 24 10 3 • j • oj n j- 

^ remainder is 3d. Proceeding 

to the shillings, we cannot take 146. from 48., but we bor* 

tow 1 from the pounds s=:20s. , and Hs. subtracted b^m 
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I2ds. leave Gs., to which we add, the upper number, 4e. 
making lOs., which we set down. Proceeding to the 
pounds, we carry 1 to jCd makes £6, which subtracted from 
i?30 leaFe JC24, and the work is done. 

£ B. di' \ £. s. d. £ 8. d. qr. 

•From 18 16 4 125 19 3 165 14 6 1 
Take 8 13 6 ll2 16 2 131 19 4 3 

10 2 10 • ' 



— < ' . 

6. .An English merchant sold goods to the amount of 
J^145 13s. 6^., and received in part payment £55 18s 
4}d. ; how much remained dii^j dr unpaid. 

Ans. JC89 l5s. Id. 3qr9 

Troy Weighi, . 

]b. OK. pwt. gn. lb; oz. pwt. grs. 

-87 11 11 13 27 10 15 22 
19 11 14 22 15_ 9 16 23 

67 11 16 15' • 



3. From 21b. Uoz. l3pwt. ta£e lib. Ooz. .I9pwt. 

iln^. lib. lOoz. I^pwt: 

4. A silversmith having 51b. 3oz. 13pwt. of silver, workea 
-up lloz. 14pwt. 16grs. of it; how much ha^ he left? 

Ans. 4lb. 3oz. 18 pwt. BgaH 

Avoirditpoiii Wei^. 

cwt. qr. lb. X« cwt. 'xp» lb. oz. dr. 

59 1 11 100 10 1 11 . 13 14 

19 3 27 15 13. 1 18 12 '15 



3. From 8T. 13cwl. take 7cwt. Iqr. 141b. lloz. 

Remain 8T, 5c wt. 2qr. 13lb. 5ozi 
,, 4. A merchant bought a hogshead of sugar, containing 
9cwt. 2qrs., and sold out of it 5c wt. 3qr^. 161b. 8oz. ; how 
much remained unsold ? Ans, 3c^ti 2qr8. lllb. 8ozi 

s Apothecaries Weight. 

3 :^ gr. lb. 5 3 3 gr. 

4 1 17 35 7 4 1 14 
1 2 13 17 10 7 1 13 



ik oz. 

Id 3 

9 11 


dr. 

6 
5 


?^-V.^';. 


• ' 



■♦^ 



► 'TT/'r r n~ 
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Cloth Measure. 

yds. qr. na. E. E. qr. ,na. E.FL qr, na. 

35 1 2 457 3 1 756 1 3 

21 1 3 291 3 2 149 2 1 



4. Bought a piece of broa40lotb, containing 29 yards 3 
quarters 1 nail, and sold 9 yards 1 quarter^ nails off of it ; 
boV much remained imsold ? Ans- 20yds. Iqr. ^na. 

Dry Measure, 

\ 

on. ' pk. qt. bu. pk. qt.. bu. pk. qt. pt. 

95 1 7 18 1 5 17 2 3 

15 3 1 13 1 6 7 1 6 1 ' 



4. A farmer raised 96 Jbushels of wheats and sold 36 
bushels 3 pecks 4 quarts out of it ; how much had he re^* 
mainiog ? Ans, 59bu. Opk. 4qls. 

5. Subtract 15 bushels 3 pecks 2 quarts L pint from 95 
bushels, and how much will remain ? 

Ans. 79bu. 6qts. Ipint* 

Wine Measure* 

gaL qt. pt. gi. Mid. gal. qV pt. T. Uid. gal. qt. pt. 

21 2 1 1 13 1 5 3 20 3 1 

15 2 1 3 10 69 3 1 3 2 27 



4. From 13hhds, 15 gallons, take llhhds. 20 gallons 3 
quarts. Remain Ihhd. 57gal. lqt» 

5. From a hogshead of molasses, containing 63 j^allons, 
a grocer sold 18 gallons 3 quarts 1 pint ; how much remain 
ed in the hogshead ? iln^. 44gals. IpL 

Long Measure. 

▼d. ft. In. be. m. Air. po. le. m. fur. po. 

6 2 li 45 6 ^2 96 2f' 6 33 

3 2 11 r 11 6 23 24 1 7 32 
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4* Prom 36 miles 5fur. 26 rods, take 15 nriled 1 ftirlong 
36 poles.. Ans. 21m. Sfur. iO poles. 

5. The distance from New London to Hariibrd is 42 
miles. If a man start fium New London and travel towards 
Hartford 18m. 5fur. 35 rods, how far will he then be from 
Hartford ? Ans- 23m. 2fur. 5 rods. 

Land or Square Measure^ * 

A. roods. *l. A. r. po. ^. ft. sq. in. 

39 2 10 45 2 17 339 141 

24 1 26 26 1 36 2& 142 



4. From 17 acres 3qr. 35 rods, subtract 12 acres 2 roods 
14 rods. , Remain 5 A* 1 rood 2 Irods, 

5^ If from an enclosure of 45 acres 3 roods and 26 po., 
there be taken 21 acres 2 roods 39 pc^es, how much will 
there be remaining ? Ans. 24 A. Oqr. 27rds, 

Solid or Cubic Measure* * 

Tuns. feet. cords, feet. Tozis. feet. tn. 

114 26 82 113 48 16 140 

109 39 31 120 15 14 *145* 



4. From 2 tons 36 feet of hewn1;imber, take 1 ton 46» 
feet 1536 inches. Remain 41 feet 192in. 

5. If from a parcel of wood containing 34 cordB 96 feet, 
there be sold 28 cords 32 feet, how much will beleft ? 

. Ans, 6^ cords. 

Time, 

ytt no. -W. dft. yr. da. h.- m. sec* 
45 11 3 1 34 359 19 41 20 

36 10 3 5 18 - 355 18 49 19 



3. From 94 years 134 days, subtract 25 years 156 days 

^ hours 40 miniAes. Remain 68yr8. 342da. 18h. 20m, 

4* William's «g6 is t% yeaxs 3 SMUtki and 20 days, uai 
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Heniys is 14 years 6 mo. 19 days ; can you tell me how 
much older William is than Henry ? Ans. lyr. 9pio. Ida. 

Cirhutar Motion. 
S o / ^ • ^. o > " 

7 25 46 45 ll 39 34 5^ 
3 9 40 56 7 29 51 37 



. 3: Thfe whole circumference of the earth is 360 degrees* 
it* a sjiij) <ibi]ld circumnavigate the globe by a direct course^ 
liow much farther must she sail to complete her voyage} 
Efteir sailing 348"^ 5S' 31" i . Ans, 111° 04' 29"i 






feXERCISES iN COMPOUND AdbtTlbN AND SUBTRACTION: 

1. Borrowed jC62 10s. ; ^aid at one time £14 16s. 8^.^ 
klad at another time jC21 10s. ; how mubh remains unpaid s 

Ans. £26 3s, 3|d. 

2. Bought a hogshead of sugar, weighing 8c wt. 3qrs. 
i4lb. \ ioid, al one time 3cwt': I'qr. i4lb. 5oz., an^ s^ anoth- 
er tiipe 3qrs. 1 61b. 12oz. IIow miich remained upsold? 

AnS' 4c wt. 2qr. lOlb. 15oz. 

3. From a piece, of proadcloth, containing 56 yards 2 
nails, a tailor made 3 suits, each 6 yards 3 qrs;; how much 
remained in the piece ? « Ahs, 35yds. 3qrs. 2na. 

4. A merchartt bought a hogshead of molasses, contain* 
ing Q6 gallons, and sold at one time 14 gallons 3 quarts, 
and at another time 9 gallons 2 Quarts, 1 pint.; how mucH 
remained in the hogshead ? 4^^* 4Pgal. 2qt Ipt. 

5. A man owning a farm of 321 aqres 2jquarters, sold 
one field containing 14 acres 3 roods 19 poles, and another 
containing 12 acres 1 fpod^ how much land had he left? 

^Ans- &94A. Iqr. 21 rods. 

6. From a pile of wood; coiit^iping 25 cbrdk, there was 
sold at one time 10 cords 84 ib^t, and at aiibther time 6 
coiil8,^4 feet ; how many cord^ Were left ? AnS, 7cds. 88(1. 

; 7; Tile distance from Philadelphia to Washiiigtdp is 138 
miles.; if k man travc^ 5 days froiti Philadelphia towards 
Witshinf tbn] Vi^. : the fint day 1 8 miles 3fiir. 25 r6d* '; M 
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second, *23m. 2fur.; the third 20m. Ifur. 6 rods ; the fourth 
I25iii., and the fifth day, 22m. 3fur. 18 rods ; how far will h^ 
then be. from Washington/ Ans. 28m. 5fur. 31 poles^ 

To find the length of Time from one date to another. 

Subtract the first date from the last date, reckoning the 
ttionths accbrding to their ord^r ^ and in coxnputing interest 
DO Notes, &c., each month is reckoned 30 days. 

EXAMPLES. 

1. What is the difference in time from February I9tli| 
1827, to June 19th, 1833? 



^^p<»***^o- niustrtaioh. In reckoning from 

Last date fsbl' 19 ^^^"^^ Ist, to June 19th, inclu^ 
First date 1827 1 19 «^^®' ^^ j^"/ it to be 5 mo. 19 

— = days, and from January 1st to 

Answer 6 4 Februairy 19ih, is 1 month 19 
days ; and the first dat« subtracted fh)m the last date, leaves 
6 yeai^ 4 months days, the answer. 

2. What is the difference of time from July 13, 1829, to 
January 27, 1834 ? Anf..4yr8. 6mo. 15da. 

3. A Note, bearing dale *July IS, 1830, was paidNovem* 
ber 20, 1833 ; how long was the note at interest ? 

Ans. 3 3rears 4 montlis 5 day8% 

4. A Npte, bearing date December 10, 1828, was paid 
January 5, 1834 ; how long was it at interest? 

^ns, 5 years months 25 days^ 

5. The war between England and Amerioft commenced 

Apjril 19^ 1775, and^peace took place January 20, 1783 < 
how long did the war continue ? 

Ans, 7 years 9 months 1 dey% 

Questions. 

What it a compound number? teacht 

What is Compomid Addition ? How do you place the ntunbers t 

Bow do you write numbers to be add- How do you siri)tract 1 (Repeeit tli9 

edt Bule.) . 

Bivw do you add the numbers 1 How do you find the length of %nA 

What does Con^und Subtraction from one da^e to anotiier ^ 
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COMPOUND MULTIPLICATION. 

Cfdmpoiind Multiplication is wUeni the multiplictod coij 
sists of diverse denominations. 

I. When the Multiplier does not exceed 12. 

ftULE.' 

Write down ihe mMtipticand and place the quantity un-^ 
der the least deriomiilatidti for a multiplier. Multiply eacU 
denomination separately i and carry as in compound addi-* 
tion, setting down the whole pfodact of the highest deno-^ 
minatioiii.' 

EXAMPLEI^. 

i . What will 6 yards df cloth cost at £l 5i. 7|d. per 
yard! 

Opcnttoni 
jC a. a. (it. . 
1 5 7 y^price of 1 yard: 

, ^. „., 6 =inumber of yardtf. 
Ans.7 13 10 2=costof sixyai^s.' 



Ilkistrdtion. 6 times, 3qrs: are ISqn^., which we di^de 
by 4 (as in eonitpound additiou,) and the remainder is 2qnf. 
which #e ^et under the qrs., and the quotient is 4d. which 
We carry, saying 6 times 7d. are 42d. and 4 are 46d. whicli 
divided by lli.(the ntimbef of pence in a shilling,) the re- 
mainder is lOd. and the quotient 3s., then 6 times 58. 
&:e 30s. add 3^. to carr^ tiiake 33s., whic}i divided by 20 
the remainder is 1 3s. and the quotient i^ jCl, and 6 timeil 
£1 is £Sf and £1 to carry inakes £7^ which set down. 
Si Multiply lis. 4d. by 3. 3. Multiply £1 lis. 9^. by 5 

£ M, 6i £ I. d. qn. 

11 4 1 11 9 2 

.. ■ ^1 __i 

Ahs. 1 14 Product, 7 18 ll i 

4. Multiply £539 Us. lOd. Zqin, by 5. 

Ahs. £2698 148. 5]d 

5. Multiply £50 18s. lOd. by 7. Ahs. £356 lis. lOd 

6. What cost 9 yardft of Irish linen, at 78. 9d. 2 qiti 
\^i yaid ? Ans. £3 lOs. l|di 
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7. What c68t 11 paiTisof shoes, at lOs. 6d. per pair t 

Ans. £5 158. 6d, 

8. What is the weight of 9 dollars, the weight of on^ 
4oUar being 17 pwl. 8gr. 1 Ans. 7oz. 16pwt. 

9. What is the whole weight of 12 hogsheads of sugar, 
^ach weighing 7cwt. 3qr. 161b. ? Ans. 94cwt. 2qr. 24lb. 

10. Multiply 31b If 63 23 14gr. by 6. 

Ans. ISib llf I3 13 4gr. 

11. How many yards of cloth are in 7 pieces, each con* 
fining 29 yards 2 quarters 3 nails ? Ans. 2073rd. 3qr. Ini^. 

12. How many bushels of com are in 9 bags, containing 
jBach' 3 bushels 1 peck 5 quarts ? Ans. 30t|fU. 2pk. 5qts. 

13. How much wine is there in six casks, each contain- 
}Sk^ 49 gallons 2 quarts 1 pint? Ans. 297ga]. 3qt. 

H- Multiply 6 leagues 2 miles 5 furlongs 26 poles by 8, 

Ans. 55le. 5fur. 8rd. 

15. How many acres in 5 fields, each containing 4 acres 

1 rood 36 rods ? Ans. 22 acres 1 rood 20 rod. 

16. How much wood is there in 11 piles, each poptaioing 

2 cords 32 feet 136 inches ? ^n^. 24 cordjs d6ft. 1496in. 

17. Multiply 12 years 6 oionths 3 weeks 5 days by 10. 

Ans* 125yr. 9mo. Iw. ^|la. 

)I. When the Multiplier is a Composite Number^ and 

greater than 12. 

RULE. 

Midtiply tl^e multiplicand first by pne pf the component 

parts, and that product by anotJ^ejr, su^d ^o qu, and the last 

product will be the answer. 
% 

EXflCfLSf. 

1. What is the value of 24 yards of cloth at 6 shillings 
10 pei^c,e per yard 7 

;Qp0ntioiL 
£ a. d. 

f> 6 10=rprice of 1 yard. 

Gsvone M the factors. 

3 1 * 0=:price of 6 yards 
4ssth6 other factor. 

Ans. 8 4 0=:price of 24 yards. 



!n C01C90VND MTJLTIPLICATlta. 

lUusHoHon. 6 X 4=24, therefore we multiply tk^prico 
of 1 yard first by one factor, and that product by the other, 
which gives the price of 24 yards. 

2. What cost 54 yards of cloth at Jgl 2s. 6^. a yard ? 

Ans. jC63 lis. 3d, 

3. Multiply 5cwt. 3qr8. I5lb. l)y 56^ Am. 329c wt. 2qrs. 

4. How many yards of lm>adcloth are there in 3^ pieces, 
each containing 36yds, 2qr. Ina. ? Ans, 1270yds. 2qr. 3na. 

5. How much cider is thei?e iQ 4d burreU, each 6onlain- 
ing 31gal. 2qts. Ipt. ? Ans. 1423gal. Ipt. 

6. Multiply 2«» 58' 10" by 56. Ans, 5S. 16° 17' 20'^ 
7 Multiply 34m. 3fur. 8rd, by 72. 

An$. 1756m. 6fur. 16rd. 

8* How many days in 25 years, the year containing 365d. 

5h. 48m. 56s. ? Ans. 9131ds. Ih. 23m. 20s. 

9. How much wood is there in 32 loads, containing each 

) cord 16 feet 144 inches ? 

Ans. 36 cords 2 feet 1152 inches. 

in« When the Multiplier is not a Composite Number. 

nvLBt 

Multiply by those factors whose product will come the 
aearest to it, then multiply the upper line by wh&t remained, 
which added to the last product give? the answer. 

EXAMPLES. 

1. What will 47 yards of cloth come to at 14s. 6d. per 

yard ? 

£ s. d. 

14 6=:priceof 1 yard, 
9 

6 10 6=price of 9 yards. 
6 



32 12 6=price of 45 yards. 
1 9 0=price of 2 yards.' 



tear 



Ans. 34 ] 6=prioe of 47 yards. 

Jllustration.-^^o two factors wiU exactly produce 47 ; 
but we multiply the price of I yard by 9, which gives the' 
jprice of 9 yards ; then multiply the price of 9 yards by 5, 
which gives the price: of 45 vaxds ; (9 x 5=45 ;^ we dien 
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andtiply the price of 1 yard by 2 and add the product tor 
the price of 45 yards, and the sum is equal to the price of 
47 yards. 

2. What will 23 yards of linen come to at 3s. 6§d. per 
yard? Ans. M Is. 54d. 

3. What quantity of hay is there in 17 loads, containing 
each 19cwt. 3qrs. 25lb.? Ans. d39cwt. 2qrs. 5lb. 

4. How many yards of cloth are there in 29 pieces, each 
containing 41 yards 2qrs. ? Ans, 1203^yds. 

5. How far will a vessel sail in 34 days, at the rate of 
351e. Inh 6fur. a day ? Ans. 12091e. 2m, 4furi 

BXAMPLES 70R EXfl^CiSE. 

J. What is the weight of Thhds. of sugar, each weigh* 
tng 7c wt. 3qrs. 191b.? Ans. 55cwt. Iqr. 211b. 

2. What is the weight of 6 chests of tea, each weigh- 
ing 3c wt. 2qrs. 91b. ? ^ Ans. 21cwt. Iqr. 26lb. 

3. In 35 pieces 'of doth, ench measuring 27|- yards, 
how many yards ? Ans. 97 1 yds. Iqr. 

4. How much brandy in 9 casks, containing each 45 
gallons 3qts. Ipt.? Ans, 412gals. 3qts. Ipl. 

5. How many bushels of com in 15 barrels, each con- 
taining 3bu. 1 peck 4qt$k? Ans. 50bu. 2pk. 4qts. 

6. How far will a man travel in 18 days, at the rate of 
35m. 6fur. 25 rods a day? Ans. 644m. 7fur. lOrds; 

7. How much land is contained in 9 Belds^ each mea* 
turing 12 acres 2 roods 25 po. ? Ans* 11 3A. 3r. 25po, 

8. In 8 parcels of wood, containing each 5 cords 76 
feet, how many cords ? Ans, 44 cord 96 feet. 

9. The earth performs One revolation round the sun in 
365 days 5 hours 48m. 56sec. How long will it take to 
make 8 revolutions ? Ans. 2921d. 22i»rs. 31m« 28sec. 



COMPOUND DIVISION 

Teaches to iind how often one given number is contained 
in another, of different denon^inations. 
I. When the djyiaor does not exceed 12. 

HOLE. 

Begin with the highest denomination, and divide as in 
Simple Division ; and if there be a remainder, find ]M>w 

7 
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mssLj ^ the fLfuxt lower denomination it is ejCj^al to, wbic^ 
add to the next ,denpmination ; then divide again, and cany 
the remainder, if any, m before : thus proceed till tho 
whole is i^nished. 

Proof— the sam§ as Simple Dm^ion. 

1. If jC2047 138. 9d. be divided eqatJly unong 6 men» 
kew much will each man reoeive i " 

Illustration. — We divide the pounds 

Operation. ^ as a whole number, by 6, and ibe 

6)2047 1^3 9 remainder, 1 pound, is equal to 20s. 

^ — 5Ti — W^ — 2" ^^^^ ^® *^^ ^ ^^® ^®^* denomina-» 
' ^ . tion, 13s. makes 33s* which divided 

by 6, the quotient in 5s. and the re^ 
mainder 3s. We then multiply the 3tf. by 12, the number 
of pence in one shilling, and add in the 9d. makes 45d. ; 
this divided by 6, the quotient is 7d., and the remainder 
3d.; which we multiply by 4, makes 12qrs. ; which being 
divided by 6, the quotient is 2qrs. 

2. If 9 toifs of hay cost £41 3s, dd., what will 1 ton cost? 

^ 4n^* ^4 lis. 6d. 

3. If 11 bushels of com cost £9 9s. 6d. what is that a 
bushel ? '4^^- 4s. 6d. 

4. Divide jE^144 10s. equally among l^ men. 

Ans. £12 Os, lOd. 

5. If 26 bushels of com be put into B barrels, how mucb 
will there be in each barrel ? Ans, 9 bushels 1 peck. 

6. If 9 pieces of broadcloth contain 27^ jards 1 quarter, 
what does I piece contain ? An$. 30^yds. 

7. A tracjtjof land, containing 96 acr^s 9 roods .16 rods, 
is to be divided into 7 equal lots ; how much land will each 
lot contain ? . Ans, 1 3 acres 3 roods 8 rods. 

II. If the divisor, exceed 12, and be a composite numr 
her, divide first by one />f the component paits, or factors, 
and that quotient by anoitbe^* &c., and the last j^up^jDnt will 
be the answer. 

& Divide £39 138. 4d. by 28. 
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' ' ^^'^•"jc**" a d ^^ being a composite number, and 

7)39 13 4 ^ ^^ component parts, or factors, 7 and 4) 

4^5 i aTi ^® ^'''* divide the 39 pounds, 13 sbil- 

»i lings 4 pence by one of the factors, and 

Ans, 1 i8 4 ^^^ quotient by the other factor, which 
gives the true qudtient. • 

9. If i;^269 128. 4d. be divided equally among 56 men, 
how much will each man have,? Ans. £4 16s. 3^. 

10. If 27 daysMabour cost iTlO 2s. 6d, what will^ne 
day's labour come to ? Ans, 7s. 6d« 

11. Divide 59c wt. 2qrs. 141b. by 18. Ans. 3c wt. Iqr. 7lb* 

12. Divide 145yds. 2<lrs. by 33. Ahs, 4yds. 2qrs.+ 
13.' Divide 94 bushels 2 pks. by 56. Ans, lbu.2pks.6qt4 

.14. Divide 232 gallons, by 64. Ans. Sgals. 2qt. lpt« 

15. Divide 149A. 1 rood 24rds. by 96. 

Ans, lA. 2roods 9rd. 
16 Divide 366yrs. 9m0. 1 week 5 days, by 108. 

Ans, 3yrs. 3mo. 2 weeks 4da« 
III. When the divisot exceeds 12, and is not a compO"* 
iaie number, divide by the whole divisor at otice, after the 
Bi&nner of Long Division^ 

17. Divide i;i76 9 shillings 6 pence, bjr 26. 

.f ■• ^'J^' 1st. We divide tte pounds^ 

26)176 9 6(6 ^^^ ^^^ quotient is £6, and 

j^^ the remainder je20. This 

•20 remaitoder we tiow multiply 

20 by 20, the number of shil- 

Si lings in 1 pound, and to tl^e 

36)409(16 product add the 9 shillings 

26 in the dividend, which makes 

149 409 shillings ; this sum we 

130 divide by 26, as before, and 

19 the Quotient is 15 shillingSi 

12 &nd the remainder is 19 shil- 

i (3^ lings. We then multiply the 

26)234(9 ^^ shillings by 12, the num- 

234 her of pence in one shilling, 

— Q- ' and to the product add the 

6 pence in the dividend, ma^* 

king 234 pence : this sum, divided by 26, as before, th« 
^potient is 9d. W« now have for the quotient i?6 158. 9d, 



\ 
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18. If 31 yards of cloth cost J&113 13s. 4d. how much 
is that a yard ? Arts, £3 13s. 4d. 

19. Divide 201cwt. 3qrs. 311b. by 41. 

Ans^ 4c wt. 3qr. 191b lOoa. 

20. Divide 861 yards Iqr. by 53. Ans. 10yds. 2qr. Ina* 

21. Divide 7248 gallons, by 128. Ans, 56gals. 2qt. Ipt. 

22. Divide 6307 miles 4fur. by 96. Ans. 65m. 5fur. 25rd» 

23. Divide 310a. 3 roods 5rd. by 85. Ans. 3a. 2n 25rd« 

24. Divide 754 years 3 months 1 week, by 91. 

Ans. Syts 3mo. Iw. 6d. 

EXAMPLES FOR EXERCISfi. 

1. If 9 tons of hay cost £40 14s. 6d.) what will 1 ton 
crost ? Ans. £4 10s. 6d. 

2. Divide 981b. 2oz. 19pwt. 5grs. of silver into 7 equal 
parts. Ans. 141b. Ooz. 8pwt. llgr. 

3. Divide 6 Ton llcwt. 3qrs. 16Ib. by 8. 

Ans. 16cwt. Iqr. 261b. 8o2. 

4. If 97c wt. 2qrs. 14Ibs. of sugar be contained equally 
in 1 1 hogsheads, how much sugar in 1 hogshead 1 

Ans. 8cwt:3qrs. 14lb. 

5. If 1113 gallons 3 quarts of brandy be put equally into 
18 casks, how much will each contain ? 

Ans. 61 gals. 3qts. 1 pint* 

6. Divide 95 gallons 3 quarts 1 pint by 25. 

Ans. 3 gals. 3qls. Opt. 2gi.+ 

7. Divide 94 bushels 4 quarts of corn equally among 15 
men, and how much will each man have? 

Ans. 6bu. 1 peck Oqt. lpt.+ 

8. If a man^s yearly incoiiie be £38 14s., what is tliat 
a calendar month ? Ans. ,£3 4s. 6d. 

9. If 88 acres 1 rood 10 rods of land be divided into 18 
equal lois^ how much land will each lot contain ? 

Ans. 4 acres 3 roods 23 rd. 
lOi Divide 95 E.E. 4 quarters 2 nails by 7. 

Ans. 13 E.E. 3qrs. 2 nails. 
Ilk Divide 144 yards 1 quarter 2 nails by 11. 

Ans. 13 yards Oqr. 2 nails 
12. Divide 36 leagues 2 miles 6 furlongs 20 poles, by 15. 

Ans.. 2le. 1 mile 3fur. 4rd 
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Id. Divide 18 gallohs of Ale ^fet^u^Uy arabug 144 iHen. « 

Ans. 1 pint eachi 

14. Bought 2 dozen silver apoon», wMch together weigh-^ 
%d 4 pounds 3 ounces 13 pwt. What was the weight o^ 
each spoon t . An». 2oz. 3pwt. 1 grains 

^udstions. 

What is Compound Mi:Aiplication ? Wha^ does CoUkpotJtnd Division teacht 

1. WMn the mumpiier does not ex- 1. when the divisor does not exceed 
ceed IS, how do you proceed ? 18, how do you proceed ? 

2. When the multiplier is a- cotnpo- 3. If the divisor exceed 13, and be A 
Site number, and greater than 12, ho^ composite number, how do you pro- 
do you proceed ? ceed ? 

3. When the multiplier is not a coni- 3. When the divisor exceeds 12, and 
^^Ofllte number, how d6 you pirode^d { is not a composite number^ ^ow do jok 

proceed ? 
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REDUCTION. 

itfedadtiiAa teaches to bring numbers ftonfi 6ii^ Aaifle, ot 
idenomination, to another, without altering theiv value. 

Redu'ction is of two kinds, Descending and Ascending. 

Descending is when higher dehdminations are brougtil 
into loMrer, as days into hours, Sic, and is performed b^ 
multiplication. 

Ascending is when lower denominations are bfbughl 
into higher, as hours mt6 'days, <&c., and Is perjfbrmed hf 
"division. 

I. To reduce high lf«^omtViarto^5 td Idwi^f .— ^IVtiiltiply thd 
nigh est denon[iination give 9 by so many of the next less ad 
make one of that greateV, and to the product add the next 
%wer denomination, (if any ;) thus proceed with each suc^ 
ceeding denomhiafion, Until you .have brought it to the de«" 
domination required. 

XL To reduce low denominations "to higher. ^^DVniie the 
lowest dettonfiinatioA given by that number of the same de^ 
nominati6n which it takes to make one of the next higher <; 
thus proceed with each succeeding denomination, untu yo^ 
liave brought it to the denomination required. 

Proof. — Reduction Ascending and Descending alteraafli^ 
W 4Mrove eabh other. 



t§ REPUCTZOV. 

I. Sierting Money- 

fiXAII^tES. 

1 In £14 18s. 4d. 2qTs., lioW niany farthings ? 

Operation. Illustration. -^We multiply 

f^ 1 Q 1" o* ^^e ^14 ^y 20, tfee number 

20 ^f shillings in i:i, adding in 

— the 18s. which make 208s. 

398 s. Then as Is. is equal to 12di 

12 we multiply the 298s. by 12, 

3580 d-. adding in the 4d., which 

4 " ' makes 3580 pence. Then 

'■ tsts Id. is equal to 4 farthingB 

Ans. 14322 qtrs. ^^ toultiply the 3580 pence 

by 4; adding in the 2 faithings, and the answer is 14322 
farthings. 

2. In 14322 farthings^ how many pl)unds ? 

Operation. We divide the farthings by 

Pat. i« Id. 4)14322 *' ^*=»"«« * ^'^^^ "* 

^ Bqal to 1 penny, and the quo- 

12)3580=^-2qrt. tient is 3580 pence, and the 

2'0)29'8— 4d. remainder Cqrs. — Then be- 

- ' cause 12d. make 1 shillings 

■ M ■ ^..nc }7Z-' we divide the 3580 pende by 
Ans. £14 18s. 4d. 2qrs. jg^ 3^^ ^^^ quotient is 298 

shillings, and the remainder 4 pence. Then as 20 shillings 
make 1 pound, we divide the 298 shilling by 20, and the 
quotient is jC14, and the retnainder 18s. ; and the last 
quotient, with the several remainders, constitutes the an>> 
swer. 

Note, It will. he sreen that this Example proves the pre^ 
ceding one : thus the 2d example proves the 1st, the 4tll 
proves the 3d, and the 6th proves the 5th, and so on. 

3. Reduce j^94 6s. 6d. to pence. 

4 Red nee 22626 penee to pounds. 

5. In £256 14s. 6d. 3qrs., hoW many farthings! 

6. In 246459qr9., how many pounds ? 

7. In $148, at 66. each, how many pence ? 

8. In 10656d., how many dollai^^ at 6s. each T 

9. In i:i25, hpw many half-pence ? 

10. In 600000 half-pence, how many pounds t 
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11. Reduce 35 guineas, at 288., to pence. « 

12. Reduce 11760 pence to guineas, at 28ff. 

II. Tray Weight. 

1. In lib. lloz. 15pwt. of 2. In lliOOgrs. of silveti 
ftilver, how many grains ? how many pounds ? 

]b. oz. pwt. " grs. 

1 11 15 6 )11400 

,12 ounces in lib. 4)1900 

23 * 2^6 )47"5 

^pwt8.inioz. 12)23-1 6pwt. 

^IJ^ . , Answer 1 11 15 

_24 grs. m Ipwt. lb. oz. pwt. 

. 1900 

950 Note> In dividing by 24| 

we use the factors 6 and 4. 



Arts. IHOOgrs. 

3. In 24lbs. 9oz..of silver, how many grains ? 

4. In 142560grs. of silver, how many pounds ? 

5. How many grains of gold are there in 161b. lOoz* 
, 18pwt( 5 grains ? 

6. In 97397gf8. of gold, how many pounds t 

III. Avoirdupcise Weight. 

1. In 2T. 12cwt. Sqrs. 61b. 2. Reduce 5914lb8. to tons^ 
how many pounds ? • 7)5914 

.2 12*3" 6^' 4l844+61b. ' 

20 cwt. in 1 ton. ' 4)21 1 

62 2'0)5;;2+3qr8. 

4 qrs. in 1 cWl. T. 2+12cwl. 

211 Ans. 2T. I2cwt. 3qrs. 61b. 

28 lbs. in 1 qh jy^^^ f^^ 28lbs. are equal 



1694 to Igr., we divide the lbs. by 

422 the factors 7 and 4. 

5914lbs. Ans. 

3. Bring 191b. lloz. 13d. into drams. 

4. Bring 5053 drams into poUtids. 

5. In 1 ton, how many drams ? 

€w In 673440 drfms, how many tons ( 



«d 



SEDUCTION. 



7. li 83cwt. Iqr. 151b., how many pounds f 

8. In 9563 pounds, how many cwt. ? 

9. In 1 Ihhds. of sugar, each weighing 9cwt. 3qr8. 25lte.) 
how many pounds ? 

10. In 12287 pounds of sugar, how ihany hogsheads) 
'^ach 9cwt. 'Sqrs. 25lbs. 

11. In 156 boxes of raisins, each containing 125 pounds^ 
how" many cwt. ? 

12. In 174cwt. 12lb. of raisins, hbW many boxes of 125 
pounds each ? 

IV. ' Apothecaries Weight,. * 

1. Reduce 91b' 8f I3 to 2. Brikig 929 drams Inid 
'drams. pounds. 

ft i $ 8)929 

981 : 

il 12)116+1 



116' 



8 91b. 80Z. lat 



Ans. 929 drams. 

3. In 9]b 8f I3 23 I9grs., how many giceins ? 

4. Change 55799 grains to poundl^. 

V. Cloth Measure. 

1 . In 127 yards, how iaiiy 2. In 2032na., how manf 
^juarters and ndils ? quarters and yards ? 

127 4)2032 

608 quai»tefs. 4)508 quarters; * 

' 4 ^ — 



2032 nails. 127 yards. 

^. Jn 573yds. Iqr. Ina., how many n^iU ? 
. 4. In 9173 nails, how niany yards ? 

5. In 185 Ells Flemish^ how many nails ? 

6. In 2220 nails, how many Ells Flemish ? 

7. In 156 Ells English, how inany Ells French? 
Direction. — First reduce the Ells English to quarters^ 

\hen reduce the quarters to Ells trench. Thus, 156 £. Bv 
%=780qrs. then 780qrs.-^6 equal to the answer. 
^. Reduce 130 Efis French fio SUft Bnglisb. 
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I 

9. In 35 pieces of cloth, each 28 yards 3 quarters, how 
many nails ? 

10. If 16100 nails of cloth be contained in 35 pieces of 
cloth, how many yards in each piece 1 

, VI. Dry Measure. 

1. In 45bu. 3pks. 5qts., 2. In 146dqts., how many 
how- many quarts ? bushels ? 

bu-pk-qt 8)1469 
45 3 5 

i 4)183+5qts 



183 



^ . bu. 45+3pk8. 



Ans, 1469 quarts. Ans. 45bu. 3pks. 5qt8. 

3. In 146bu.) how many pecks, quarts and pints? 

4. In 9344 pints, how many bushels ? 

5. In 35 barrels of grain^ each containing 3bu. 2pks., 
how many pints ? 

. 6. If 7840 pints of grain be contained equally in 35 bar^ 

rels, how many bushels in each barrel ? 

■ , 

VII. Win^ Measure, 

I. In 8 tuns of wine, how 2. In 8064 quarts of wine, 

maniy hhds., gals, and qts. ? how many tuns ? 

8 4)8064 

4 

32 hhds* 63)2016(32 

63 189 

96 — 4)32 



126 

126 Ans. 8 tuns. 



192 
20IGgallons4 

— i 

8064 quarts. 

3. In 27hhd8. 18gals. 2qts., how many pints? 

4. In 13756 pints of wine, how many hogsheads^ 

5. In 25 barrels of cider, how many pints ? 
G. In 6300 pints of cider, how many barrels T 
(Ptrcreton.— ^Pirst reduce 6300 pinto to quarto for ft divi^ 
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dend ; then reduce^ one barrel to qthiii for a diVisor. Du 
vide, and the quotient is the answer sought.) 
, 7. How ibany bottels, containing 6 giils apiece^ catt he 
filled with 3 barrels of cider ? 

8. In 504 bottels of cid^r, each containing 6 gills, how 
many barrels ? 

VIII. Long Measure. 

1. In 41 miles^howmany 2. In 13120 poles, how 
furlongs and poles ? ^ many miles ? 

/^l 4'0)1312'0 

328 furlongs* 8)328 
40 



13120 poles. An^. 41 miles. 

3. In 46 degrees, how many rods ? 

46x69^x8x40=1023040^ 

4. In 1023040 rods, how many degrees ? , 

lp23040-^40=:25576-^8=3197-i^69i=:46. 

Note. When the divisor is a mixed number, that is, A 
^hole number joined with a fraction,-^, J, &c., we must 
deduce the divisor to halves, or fourths, &c., and reduce the 
dividend to the same ; then dividing gives the true quoti^nU 
'thus, in this example, the ifods being divided by 40, and 
that quotient by 8, we hav e 3197 miles ; then 69^ miles = 
139 half-miles, the divisor ; and 3197 miles=6394 half- 
miles, the dividend. 

5. In 248 mile^, how many inches ? 

6. In 15713280 inches, how many milds ? 

7. In 1 20 yards 2 feet 8 inches, how many inches t 
6. Reduce 4352 inches tO yards. 

9. How many barley-corns will reatih round the globo) 
it being 360 degrees ? 
10. Reduce 4755801600 barley corns to degrees t 

IX. Land or Square Measure, 

1. In 121 a. 8 roods and 25rd., how many square rods t 

2. In 19505 rods, how many acres ? 

3 In 256 acres, how many square 'feet ? 

256x4X40x272^ = 11151360 Afut 
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i» In 11^51360 square feet, how many aor^s ? 
2721^=1089 fourths, the divisor; then 11151360= 
44605440 fourths, the dividend, the quotient is 
40960 square rods ; then 40960 square rods s 
I 256 acres, tj^e answer, 
p. Reduce 1 square mile, or 640 sq. acres tQ rods. 
if. Reduce lQ240jO square rods to acres. 

« 

X. 8olid Measure. 

t In 25 tons of heiyn timber, how many so}i4 inches ? 

«. In 2160000 solid in., how many tons of hewn timber? 

d. In 25 cords .of wood, how many solid inches ? 

4. Reduce 5529600 inches to cords. 

b. In 98 ton^ of i^oui^d timber, how many so}i4 feel ? 

I(. In 3920 feet of round timber, how many tons 1 v 

XI Time. 

1. Ip 18d. 5h. 4IQ3L* .56s., how many seconds ? 
>2. In 1570716 sec, how many days? 
3. In 41 weekc;, \kqw many minutes ? 
4* Reduce 413280 minutes to weeks. 
.5. In 33h. 5m. 12s.^ ho^ many seconds ? 
j6. Reduce 119112s. to hours. 

XII. Cweular Motion. 

1. In 6 sijgns 13deg. 45m. 21sec., how many Sjscpnds ? 

2. JReduce 697521 seconds to signs. 

3. In 45® .96' 30^^ how many seconds ? 
.4. RediAce 165390^^ to degrees. 

Questions. 

What does Reduction teach 1. How are lower denomhiations le 

fa hQW m»nv kinds is Reducti^ii 1 duced to higher ? 

What is Reduction J>e8cending1 By what would you multiply to rer 

What is Reduction A.scendingt 4uce cwts. to lbs.?— days to hours! Ac. 

Bow ai;e higiher deno^un^tions Xtt- By what would you diyide to reduce 

Sliced, to Jo^wett ^bs. to cwts. ? d(C. 

EDCAMPLES FOR EXERCISE. . 

1. in ^9144 farsthings, how many English guineas, at 28 
8llilling8^? Ans. 14 guineas, 27s. 8d. 

2. A man borrowed 10 English guineas, anj£l 24 English. 
crownsy at 6s. 8d. ; how mvkf doUars at 69., will pay the> 
4ebt? Ans. 73J. 



M BXEECISB8 IN REDUCTIOX^ 

3. In £48 f how many shilfings, nine-^pences^m-pMieei^ 
four-pences, and pence, and an equal number of each ? 

Direction, — First reduce jC48 to pence for a dividend, 
then add together 12d., (Is.) 9d., 6d., 4d., and Id., for a di- 
visor. Divide, and the quotient will be the number of each? 

Ans, 360. 

4. A goldsmith receivled three ingots of silver,, each 
weighing 27oz., which he was directed to make into spoons 
of 2oz., cups of 5oz., salts of loz., and snuSf-boxes of 2oz., 
and to have an equal number of each. What was the num-^' 
ber T Ans. 8 of each^ and loz. over, 

6. How many rings, each weighing 5pwt^ 7grs,, may be 
made of 315. 5oz. 16pwt. 2grs. of gold. An^- 158, 

6. What will 5c wt. 3qrs. 181bs. of sugar come to, at \Z 
cents per pound ? Ahs, $76,08 

7. What will 3 tons of iron come to, at 6 cts. per pound ? 

Ans, $403,2a 

8. A merchant sold 12hhds. of brandy, at 16| cents a 
pint ; what did it amount to ? Ans. $1008^ 

9. In 12 bales of cloth, each 20 pieced, and each piece 
25 Eng. Ells, how many yards ? Ans, 7500 yarda^ 

10. At 20 cents a nail, what is the value of 3 pieces of 
broadcloth, each 25 yards ? Ans. $240. 

11. How many times will a carriage wheel, 15ft. 9in. in 
circumference, turn round in going from Baltin^ore to Wash* 
ington, it bein^ 38 miles ? Ans, 12739 +timea. 

12. The forward wheels of a carriage are 12ft. Bin. in 
circumference, and the hind wheels 15 feet 9 inches ; in 
running from New York to Boston, how many more timet 
will the forward wheels turn round than the hind wheels, 
it being 223 miles ? Ans. 19437. 

13. One field contains 7 acres 2qrs., another 10 acres, a 
third 4 acres Iqr. 3Qrd., which are to be divided into 15 
shares ; how many rods into each share ? Ans.. 234. 

14. In 29 acres 1 rodd of land, bow many shares of 76 
rods each? Ans. 61 shares, and 44rd8. over. 

15. Admit a ship's cargo from Bordeaux to be 350 pipes^ 
130 hogsheads and 150 barrels : how many gallons in all, 
and allowing every pint to be a pound, what was the burden 
of the ship ? Ans. 44415galB.^ and the ship's burden wmft 

15^ tons 12cwt. tppB. 
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16. Hpyir many days from the birth of Christ to Christ- 
mas, 1834, allowing the year to contain 365 days 6 hours, 
,br 365i days? Ans. 669868d. f = i=:r2h. 

17. From March 2d to November 19th following, inclu- 
sive how many days ? ' Ans. 262. 

18. Suppose a rail-way car to run a mile in 3^ minutes, 
how lon|[ would it be at that rate in running 1280 miles ? 

Ans. 3d. 2h. 40m. 

19. How many strokes does a regular clock strike in 36d 
days, or a year ? Ans. 56940. 

20. How long would it take to count the national debt of 
England, which is not less than $1900,000,000, at the rate 

,of 50 dollars a minute, reckoning, without intermission, 12 
Jiours a day, and 365 days to the year ? 

Atis. 144 years 217d 9h. 20m. 

2 1 . There is a certain piece of l^nd 4 rods square ; how 
^any rods does it contain ? Ans. 16 sq. rods. 

4 rods. Illustration. — A piece of land 

1 rod long and 1 rod wide, con- 
tains just 1x1 = 1 square rod. 
A piece 2 rods long and 1 rod 
wide contains 2 X r=2 sq. rods, 
&c.; and a piece 2 rods long and 

2 rods wide contains 2x2=4sq. 
rods. So a piece of laiid 4 rods 
long and 4 rods wide contains 
just 4x4=16 square rods. See 
the annexed figure. 

Therefore, to find the humber of square feet, rods, acres, 
yihites, Ac, in any figure that has four right angles, (cor- 
^ers^ multiply the length and breadth together, and the 
product will be. the answer. 

22. How many square feet in a floor that is lift, long 
.and 12 feet wide ? Ans. 14 x 12=^1.^9. 

23. How ipany acres in a piece of land. 40 rods long 
.and 20 rods jvide ? Ans. 8t)0 rods =5 acres. 

24. How qiany square feet in a floor that is 4 yards 
Jong and 4 yards wi$ie, or 4 yards square ? Ans. 144 sq. ft. 

Note.— Frqm the foregoing it will be seen that a square 
foot b a space a foot Ipas and a foot wide, but of no thick- 
jieee A solid or cubic foot, is a foot long, a foot inde and 
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a foot thick. Thus, a block 2 feet long, 2 feet wide and 2 
feet thick, contains 2x2x2=8 cubic feet, <&c. 

25. How many soltd feet in a pile of wood 8 feet long, 
4 feet wide and 4 feet high ? 4ns. 8 X 4 X 4= 128. 

26. How many cords of wood in a pile 8 feet long, 8 
f6et wide and 8 feet high ? ' Ans. 4 cords. 

27. How many cords of "bark in a pile 9 feet long, Q 
feet wide and 4 feet high ?-^Thus, 9 X 8 X 4s288 feet, and 
288 solid feet=2 cords 32 feet. Ans. 

28. How many cubic inches are contained in a room 4 
yards long, 4 yards wide, and 3 yards high ? Ans. 22^39488. 

29. How much wood is contained in a load 8 feet long, 
4 feet 6 inches high, and 3 feet 9 inches wide ? 

. Ans. I cord 7 feet. 



FRACTIONS. 

I. Fractions or broken numbers ai^e expressions for any 
part of a unit or whole number. 

. All fractions arise from the division of an integer or a 
unit into parts ; thus, when a whole thing is divided into 
2 equal parts*, these parts are halves ; when into 3 equal 
parts, they are thirds ; when into 4 equal parts, they are 
fourths ; when into 5 equal parts, they are fifths ; when 
into 6 equal parts, they are sixths ; when into 7 equal 
pi^rts, they are sevenths ; when into 8 equal parts, they 
are eighths ; when divided into 9 equal' parts, they are 
ninths, and so on : that is,, the fraction takes its name or 
denomination from the number of parts into which the unit 
is divided. Thus, if the unit be divided- into 15 equal 
parts, they are fifteenths ; if into 20 equal parts, they pre 
twentieths, ^c. 

Fractions are of two kinds. Vulgar, and Decimal. 

IJ. A Vulgar Fraction. is represented by two numbers 
placed one above the other, with a line drawn between them. 

_1 one 3 three 5 five 3 three U eleven 

TnuSj 2— half. 4 ~ fourth*. 6"^ sixths, l^eighths. 12 ""twelfths.- 

in. The number below the line is called the denomina- 
tor, because it denominates or shows bow many equal parts 
the integer or whole is divided into. 
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tV. The numbd): ^bove the line i^ ^tilled the numerator, 
because it numerates or shoWs how many of those equal 
parts are expressed by the fraction.' 

In division, the denominator is the dfivisor ; and the nu-* 
merator the dividend, thus : 

T^. . "~pr» shows that 5«r*8:de-. 

Divisor =8 8 

1. If we divide an apple into 2 equal parts, what part 
of the whole apple will one of those parts be ? If an apple 
be cut into 4 equal parts^ what will one of those parts be ? 
What part of an apple will 2 of those parts be? — will 3 be ? 

2. HoW many halves are equal to the whole of any thing ? 
hov^ many thirds ? how many fourths ? how many fifths ? 
how many sixths? how many sevenths ? how many eighths? 
how many ninths ? hoiV many twelfths ? <&c, 

3. If 4 apples be equally divided among 6 boys, what part 
of 1 apple is each boy's share ? 

1 apple among 6 boys would be -J- of an apple apiece ; and 
4 apples would be 4 tiipes ^s much, or f , the answer. 

4. What part of 5 dollars is 1 dollar? , - Ans. 

5. What part of 8 dollars is 5 dollars ? Atis. 

6. If you cut an oraAge into 8 equal parts, what part of 
the whole orange will 1 of thoiie parts be ? 

7. If I divide an orange into 8 equal j^arts, and give 5 of 
tl^ose parts to Henry, and the other three to Eliza, what part 
of whole orange^ will each have ? ^ 

How are five eighths expressed ? 
How are three eighths expressed ? 
Which fraction is larger, f or f ? 

Y. Fractions are either proper, improper, single, com-" 
pound, or mixed. 

1. A simple or proper fraction is when the> numerator is 
less than the denominator, and the fraction is less than a 
whole thing or unit ; as ^, ^, |, f, ^, &c. 

2. An improper fraction is when the numerator is equal 
to, or greater than the denominator, and the fraction is 
equal to, or greater than a unit or whole 1 ; thus, f, 4> i** V* 

Olfs. 3 thirds of any thinfl are equal to the whole, and 4 
lialves, 7 fifths, and 12 fourms, are each greater than unity 
or 1 ; consequently these are called improper fractions* 
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3. A compound fraction is. the fraction of a fracirbtl, coup- 
led by the word, of, thus ; 5 of -J^, |^ of | of ^. 

4, A mixed number is composed of a whole number andf 
a fraction joined together, thus ; 8 J, 16§, 19f, &c. 

A whole niimber may be expressed as a fraction bV draw-, 
ing a line under it and putting 1 for a denominator ; thus, 
6=J, and 12 = ¥,&c. . 

PROBLEM I. 

To reduce Fractions to their lowest terfns. 

The numerator and denominator together are called term» 
of a fraction ; and may often be changed without altering 
the value of a fraction ; thus, take an orange, or any thing, 
and divide it into 2 equal parts, and 1 of these parts will be 
\ of the orange : again, if we divide it into 4 equal parts, it 
is evident that 2 of thosfe parts (^) will be just ^ of the 
orange : and if we divide it into 8 equal parts, 4 of these 
parts (|) will be just equal to \ of the orange : and the 
fractions J, J, and |^, are all equal in value, but expressed 
in different terms. Hence the terms of fractions maybe 
changed without altering ilim value of the fraction ; for if 
we multiply both the ternjs of the fraction ^ by 2 it be- 
comes f, which is equal to ^ : again, if we divide the terms- 
} by 2, the fraction will be ^, which is expressed in its 
lowest terms possible. 

.RULE. 

1 . Divide the terms of the fractioif by any number that will 
divide them both without a remainder* 

2. Divide these quotients again in the same manner, and 
so on, until ho number greater thaii 1 will divide them* 

EStAMPLES. 

1. Reduce ^J to its lowest terms. . 

Thus 9)^|^|=-Jf, and 5)^=f, th0 Answer. 

2. Reduce &^ to its lowest terms. Arts. 1. 

3. Reduce |^ to its lowest terms. Ans. ^ 

4. Reduce j-||- to its lowest terms. Ans, 
b» Reduce -^^^ to its lowest terms. Ans» 

' 6. Reduce \^ to its lowest terms. Ans. 

7' Reduce fj to its lowest terms': Ans. J^l 
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8. Reduce ^|f to its lowest tenns. Ansi, }. 

9. Reduce «CC to its lowest terms. Ans- f . 

10. Reduce |4| to its lowest terms. Ans, X* 

11. Reduce f|4l ^^ ^^ lowest terms. Ans. fi 

PROBt.t:M II. 

To change a Whole or Mixed Number to an Improj^ 

Fraction, 

RULfe. 

Multiply the whole number by the denominator of the 
fraction and to the product add the numerator ; this sum 
written Qirer the denominator will form the fraction re« 
quired. 

Sr&MPLES. 

1. In 27f dollars how many fourths of a* dollar ? 

972. Operation. $1=4 fourths of a doUar, 

. T* r 1- • ^ -I 11 and 27 dollars =27 times 4 

-M=fourths m 1 dollar. ^j, ^Qg fo^^hs, and 3 fourths 

ia8=fourth8*in 27 dollars. added to 108 fourths make 

-f 3= fourths in f. m fourths=4i the Ans. . 

lll=fonrths3=:An^. ^^^. 

2. In 36|> dq^arB| how many eighths of a dollar ? 

« Ans, ^f '* 

3. Reduce 45 to ninths. # Ans. ^^^. 

4. Reduce 8f to an improper fraction, that is, reduce it 
to sixths. AnS' ^, 

5. Reduce 33^ to an improper fraction. » Ans. ^f ® 

6. Reduce 28 to a fraction having 12 for a denominator, 
that is, reduce it to twelfths. Ans. ^V «. 

7. Reduce 45^ to fifths. Ans.^f^* 

8. Reduce 61-^^ to an improper fraction. , Ans, ^-A^* 
ft. Reduce 84^ to an improper fraction. Ans. '^ . 

10. What improper fraction is equal to 56^^ ? 

Ans, 'J^*. 

1 1. What improper fraction is equal to 148^ ? 

Ans, *}^*» 
V^ What improper fraction is equal to 2i5^ ? 

Ans. ^V*' 
8* 
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To change an Improp&r ^Fraction to, a Whole or Jiixed 

Number, 

RULE. 

Divide, the num^eratot by the denominator, and the quo* 
tient vrillbe ihe ralae of the fraction. 

EXAMPLES. 

1. In ^ of a dollar, how many dollars ? 

operaiion. | of a dollar are equal to 1 dollar, and 

«1=6)45 g-g contained in 45,7 times and |of 

another time ; therefore the answer ui 

'^^ 7| dollars = 7 J dollars. 

2. Eind the value of ^ I® of a cent. • Ans. 33j<:ts» 

3. Find the value of ^l^ of a cwt. Ans. 49|cwt» 

4. Hedui^e ^^ to a mixed number. Ans. 8|-. 
6. Reduce * J* to a whole number. Ans. 45», 

6. Reduce ^^ to a whole number. Ans. 28» 

7. Find the value of %^. ^ Ans. 17^% 

8. Find the value of yM' -'*^- ^^T% 

PROBLEK IV. 

To Multiply a Whole Number iy a Fraction' 

, RULE. 

I. Divide the whole numbet by the denominator of the 
traction, (when it can be done without a remainder,) aad 
multiply the quotient by the numerator ; Of, 

II. Multiply the whole number by the numerator of. thd 
fraction^ and divide the product by the denominator. 

EXAMPLES. 

1 . What is the product of 48 multiplied by J ? 

1st motbod. Sd method. . , ^ 

4)48 48 

12 is i of 48 3 

_3 4) JL^44=:3 times 48 

Ans. 36:^3 times 4 ot 4€, a6 is ^ of 3 times 48» 

which is I of 48. which is the same as f of 48 



mrLOAA FRACTIONS. tl 

By tliffl ekaiUple mce see, tbere are two ways of multiply^ 
isg a whole number by a fraction, and that boCh methods 
prodiie^ the same resnlt. Thus, by the first method, we get 
J^ of 48, and this repeated 3 times is evidently equal to f » 
fox 3 times -} of any aumber is equal to f of that number. 
By the second method, we repeat 48, 3 times, and then tako 
^ of that' product, which is the same as 3 times ^ of 48. 

2. At 25 dollars per acre, what is the cost of f4 of an 
acre of land ? Ans. 23^olls. 

3. If a ship sail 24<) miles a day, how far will she sail 
in ^ of a day ? Ans. 191^ miles^ 

4. How much is | of $1845,56 ? Ans. $1537«96|. 

5. Multiply 400 by f . . Ans. 150. 

6. Multiply 750 by |. Ans. 450* 

7. The interest of $750 for 1 year, is $45 ; what is the 
- interest on the same sum for 5 months, or ^ of a year ? 

4jw. $18,75» 
N&te. If the multiplier of any sum be greater than a 
«nit or 1, the multiplicand will be increased as many- times 
«s the multiplier is greater than a unit ; that is, the multi- 
)>licand will be taken as many times as the multiplier con* 
tains units. But when the multiplier is a fraction or part 
'%}( a unit, the product will be only a part of the multipli* 
tsand. Hence in multiplying by a proper fraction, the 
pn>auct is always less than the multiplicand, as will be seen 
f>y the preceding examples. * 

PROBL^ V. 

To Multiply a Fraction by a Whole Number. 

RULE. 

^ Multiply the whole number and the numerator of the 
fraction togefther, and write the product over the denomina* 
tor ; and if it produce an improper fraction^ change it to a 
whole or mixed number, by Prob. 3. 

EXAMPLES. 

1. If a man spend f of a dollar a day, how much will 
he spend in 1 1 days ? 

If he spend 4 in 1 day, he will spen.d 11 times 5= Y ^^ 
11 days, and ^ o^ ^ dollar ^9\ dollars, the answer. 

2. If 1 yard of cloth cosi | of a dollar> what will 15 
yards cost ? An9>, %9% 
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« 

3. If abusltel <tf oats cost ^ of a dollar, what will 23 
bushels cost ? Ans, $9^ 

4. A certain lot contains f of an acre of land ; how 
much land would 37 such lots contain 1 Ans. 27|- acres.. 

5. If a bushel of potatoes cost ^^ of a dollar, what will 
56 bushels cost ? Aiis. $16^. 

Note. The process ef multiplying a fraction by a whole 
number, may be slMirtened, thus : Divide the denominator 
of the fraction by the whole number, (when it can be done 
without a remainder,) and over the quotient write the 
numerator. 

€u If a pound of sugar cost ^^f^ of a dollar, what will 
201b. cost. 

Divide the denominator, loo' ^7 ^^) ^^^ ^^® quotient 5, 
ds a new denominator ; then write the numerator over it^ 
and it becomes y of a dollar =2^ dollars, the answer. 

7. If a pound of nails cost ^ of a dollar, what will 
lllb. cost? Ans. $1 

8. If a pound of butter cost ^ of a dollar, what will 
51b. cost? Ans. $•}« 

9. At ^^of a ^Uar per pound, what will lllb. raisins 
xome to ? Ans. $} 

PROBLEM VI. 

To divide a Whole Number by a Frtiction. 

RULE. 

Multiply the whole number by the denominator of* the 
fraction, and divide the product by the numerator. 

EXAMPLES. 

1. How many times is f of a dollar contained in $d ? 

1 dollar is ^, and 9 dollars is 9 times as many ; 9X4=^; . 
and ^ is contained in ^ as many times as 3 is contained 
in 38. , Ans 12 

2. How many times is | contained in 16 ? 

Thus, 1.6 

^ 6 s:denominator. 

Numerator=:«)96=sixths in 16 

Ans. l^J. ^ \ 
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i. Haw manj times i» f contained hi 12? or 12 -^' J =3?' 
now many f Ans. 18. 

4. How many times ^ can I have iii 87 ? Ans. 48f . 

6. How many limes is ^ contained in 34 ? Ans, 40. 

6. How many men can 1 divide 75 dollars among, so as 
to give each f of a dollar ? Ans. 100 men. 

Note, it will be seen by the 6 preceding examples, that 
the quotient is greater. than the dividend. The reason of 
this is as follows. If we divide -a whole number, 12 for 
exaniplo by 2, the quotient will be 6, which is equal to 
half the dividend; and if ^e divide it by 1, the quotient 
will be 12, for 1 is contained in any number twice as 
dften as 2. Again, if we divide by ^, the quotient will be 
increased^ f6r \ is contained in any number twice as 
often.as 1 ; thi^s, 12 is =?24 halves, and ^ is contained 
in ^, 24 times. Hence #hen the divisor is less than a 
unit, it will be contained in the dividend a greater num- 
ber of times. Therefore dividing a whole number by 
any proper frabtion, the quotient will always exceed the 
dividend. 

f ROBXElS Mi. 

To Reduce any given Quantity to a Fraction of a higher 
. Denominatibn of the same hind. 

RULE. 

1. Kediice the given quantity to the lowest denomination 
mentioned, for a numerator. 

2. Reduce 1 of the higher deuoniinatioii to the same name, 
for a denominator. 

EXAMPLES. 

1 ., W hat part of 5 yards is 3 yards ? 
Thus, 1yd. is ^ of 5yds., and 3 yards are 3 times as mudh; 
3 times ^ is f , the answer. 

2. What part of 71b. is 41b. ? Ans. j. 

3. What part of 17 cents is 9 cents ? Ans- ■^. 

4. What part of 18 dollars is 4 dollars ? Ans. f . 

Note. Reduce all- the fractions to their lowest terms. 

5. What part of je:i5 is £6 ? Ans. |. . 
6.. What part of 25 rods is 15 rods ? Ans. |. 
7... Wh8.i;pan of 6a|;aUons is 9 gallon^ ? An^.\: 
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8. What part of 19 acres is 5 acres 1 Ans^ -j^j. 

9. 18 inches is what part of 56 inches ? Ans, ^« 
lOv What part of £1 is Igs. 9d. Sqrs. ? , 

Operation. 

12s. 9d. 3qrs. i:i=20d. 

12 12 

153 240 

4 4 




Nui^erator 615qrs. Denominator 960qrE.s=||^=|^. 

11> What part of a shilling is 4^. ? 

12. What part of a pound Troy is 7 oz. 4pwt. 

1-3. What part of Icwt. is 2qr. 161b. ? 

14. What part of a yard is 3qr. 3na. ? 

X5. What part of a hogshead is 35gal. 2qt8. ! 

16. What part of a furlong is 6rd. 3yds. 2feet? 

17. What part of an acre is 3 roods 21rds. ? 

1 8. Reduce 54 gallons to the fraction of a hogshead. 
/ Ans^ ^. 

19. Reduce 6fur. 26rd8. lift, to the fraction of a mile. 

Ans, 4k 

20. What part of 1 year is 7 weeks 1 day t Ans, ^, 

21. What part of a yard is 2qr. 2fna. t Arts- fyd. 

(Reduce 2qr. 2na. to nailS) then rediice the nails to thirds, 
aidding in the 2 thirds, for the numerator ; then reduce 1 
yard to thirds of nails, for the denominator.) 

2^2 . What part of a day is 11 hours 54 minutes ? 

J«c 4661 

23. Reduce 4 shillings 6 pence to the fraction of a dollar 
or 6 shilUngs. Ans. $f 

24. What part of the year had transpired the 26th day of 
October, 1836, including that day ? Ans, ff . 

25. What part of a dollar at 8 shillings^ is 2 shillings 8 
pence ? Ans* $J. 

PROBLEM vtit. 

if 

To. find the Value of a Fraction in WAdfc 'Numbers of Uts 

Denominations. 

m 

RULE. 

1. Multiply the numerator by the parts in the next lower 
denomination, and divide the product by the denominator* 
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2. Multiply tbe remainder, if any, by the next lower de- 
nomination, and divide by tbe denominator, as before ; and 
tbe several quotients will be the answer. 

EXAMPLES. 

How much i$ ^Ib. avoirdupoise 1 How much is 4Ib. ? 
How much is |lb. ? How much is fib. 1 How much is 

tlb. ? How much is -^Ib. ? How much is -}- of a shiUing ? 
[ow much is ^ of a shilling ? How much is f of a sel- 
ling ? How much is ^ of a shilling ? How much is |[ ^ 
How much is ^ of a smiling ? 

1. ^ybat is the value of |- of a pound sterling ? 

Operation. £i ^-208. and I of £1 is 

ci.ir ^'^'^T'^'^^I same as i of 20s. ; and ^o 

ShilUngs in 4?1 = X20 ^^^ ^ ^^ ^Os. we multiply the 

T^ . «v^^/./.!lJ numerator of the fraction, ', 

Denominator:s;8)140(I7 ^^^ ^q, together ; and the 

^ product divided by the de- 

60 nominator, g, gives 17s. and 

56 ^ of another shilling remain- 

4 ing ; then f of a shilling is f 

Fence in lihil.=12 of 12 pence, and to get | of 

— d. l^d, we multiply the numer- 

8)48(6 ator, ♦, and 12, together, and 

48 divide by the denominator, 

--* gives 6 pence. 

Ans, I7s. 6d, 

2. "What is the value of JJ of a poutrd sterling ? 

Ans, 18s. 4d. 

3. What is the value of f of a shilling ? Ans, 4 J, 
4 What is the value of ^ of a shilling ? 

Ans, 10 pence l|qrs, 

5. What is the value oif |^ of a pound Troy ? Ans, 9oz. 

6. What is the value of | of a pound avoirdupoise ? 

Ans. 12oz. 12jdr. 

7. Reduce J of a hundred weight to its proper quantity ? 

Ans. 3lir. 31b. loz. 12Jdr,. 

8. What is the value of | of an £11 English ? 

Ans. 2qr. djna. 

9. What is the value of f of a yard ? Ant. 3qr. Ifna, 



96 PECaiAL FRACTIONft. 

JO. How lEHich is ^1 of a hogshead of tripe ? 

Ans. 35gali|» 

11. How much i« I of a mile ? 

^71^. 6fur. 26rd. 3yds. 2ft. 

12. How much is jj of a day ? 

Ans, ]2h. 55nain. 23y^^8ec. 

13. How much is §| of an acre^ Ans. 3 roods. 25 rods. 



Questions 

I. What are Fractions ? From what terms of a fraction ? 

do all fractions arise? Qf how many 11. How do you chani^e a whole 0/ 

]<inds are fractions ? , rnixed number to an improper fraictioh f 

11. How is a Vulgar fraction repre- 111- How do you change an improper 

Rented ? ' fraction to a whole or mixed naknber I 

HI. What is the number below the ' IV. How do you multiply a whole 

Ime called ? and why ? number by a fraction ? 

IV. What is the number above the line V. How do you multiply a fraction by 
.called ? and why ? a whole r.amber ? . , 

In Division, what is the denominator? VI. How do you divide a wholiB hutn- 

and what is the numerator ? ber by a fraction ? 

V. What is a simple or proper frac- V 11. How do you reduce a given quan* 
tion? What is an improper fraction? tity to the fraction of a greater denohti- 
What is a mixed nnmber? How may a nation of the same kind ? 

whole number be expressed as a frac- VJll. How do you find the value of a 

tion? fraction in whole numbiers of less d^T 

Prob. I. How do you reduce fractions nominations ? 
to. their lowest terms ? What aie the 



DECIMAL FRACTIONS. 

1. A Decimal* Fraction is that whose denominator isi^« 
ways 1 with a cipher, or a number of ciphers annexed tp 
it. Thus, T%, 4^, j%^, &c. &c. V 

2. 'J'he integer is always divided into 10, 100, 1000*, <&c. 
equal parts. Therefore the denominator is always 10, 100^ 
1000, &c. 

3. The true value of a decimal fraction is expressed by 
writing the numerator only with a point before it. Thus, 
^ is written, ,5 ; ^^, ,25 ; ^^ ,645. 

4. If the numerator has not so many places of figures a^ 
the denominator has ciphers, we must put as many ciphers 
on the left hand as will make up the defect. Thus, i||^ ip 
written ,06 and y^^ is written ,006, &c. 

5. The poipt prefixed is called a separatrix. 



^"r 
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6. Each fi^e tak98 its valite by its dist^aco frma ib» 
unit^ plaee ; the £rst figure on the right hand of niiitS) or 
ihd separatrix, signi^es so manj tenths ; the second SQ 
inany hundredths ; the third so many thousandths, iDc. , 
jthus decreasing in 9. tenfold proportion from the left towards 
the right hand» 

, 7. Ciphers placed at the right hand of a decimal fraction 
do not alter its value, since every significant figure contin- 
ues to possess the same place. Thus, ,5 ,50 ,500, <&c. are 
aU of the same valjiie, and each equal to -^ or ^. 

8. Every cipher j)laced at the ^eft hand of a decimal frac- 
tion decreases its yalue tenfold^, by removing each signifi- 
cant figure farther from the place of units. Thus, ,5 in the 
first place is 5 tenths ;. ,05 ;n the second place is 5 hundr 
redths ; ,005 in the third place is 5 thpiuroiidths, <&;c. Sep 
fhfi following 

TABLE. 






■^= ---,6 =6 tenths. 

j|o = . - r ,0 5 - - - - "5 hundredths. 

yII^^ ,0'6 5 - - - , ** 65 thousandths. 

t¥o%^= - - - ,1 2 3 4 - - " 1234 ten thousandtns. 
^f^o= - - - ,4 5 1 2 - « 45019. hun. thousandths 
'®TTroSo^= - - 8 ,0 5 " 8 and .5 millionths- 

45^= . 4 5 ,6 5 " 45 and ^5 hundredths. . 

^^^TooS%%— 36 5 ,1 2 3 4 5 6 « 365 & J23456 millionths 



Whole Ddcimftl 
numbers, parts. 



9. The magnitude of a decimal fraction depends mostly 
x)n the first, or left hand figure, which, if it be less than ,9 v 
we may extend to an jnfijiite number of figures^ and it will 
jiot be equal to ,9. ' Thus, ,899999 is not equal to ,9. 

10. Decimals are i:^.ad JiQ the same jpdanner a^ ?yhole numr 
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bers, giTing the name of the lowest denomination, or right 
hand figure to the whole. Thus ,52 is read 52.hundredth8 } 
,425 is read 425 thousandths, <S2^c. 

11. When whole numbers and decimals are expressed in 
the same number, it is called a mixed number. 

Write, in decimals, the following mixed numbers. 

1. Twenty^fiye and six tenths =c25,6. 

2. Sixteen, and seventy-five hundredths. 

3. Forty-one, and one. hundred and forty-five thoU'* 
sandths. 

• 4.' 362, and nine millionths. 

5. Nineteen, and 34756 hundred thousandths. 
6.^ 794, and twenty-five ten thousandths. 



ADDITION OF DECIMALS. 

RULE, , 

1. Place the numbers, whether mixed or pure decimals, 
under each other, according to the vakie of their places. 

2. Add them together as whole numbers, and place the 
separatrix exactly under the separating point above. 

a 

EXAMPLES. . 

i: What is the sum of 28,753.; 365,41 ; 18,75 ; 145,6, 

28 ,753 We place tenths under tenths, hund- 

365,41 redths under hundredths, &c.,accordT 

18 ,75 ing to the v^lue of their places, and 

145 ,6 . add the columns as whole numbers ; 

■ and the amount is 558 pnits, ^d 513 

558 ,513 thousandths of a unit. 

Note. We may here observe, that the denominations of 
federal Money, correspond exactly with decimals, the dol- 
lars being units, dimes being tenths, cents hundredths, and 
mills thousandths of dollars, &c, 

2. Add together the following sums of dollars and de- 
cimals of a dollar, vi; : 13,755, 2,50, 25,3, and 4 Ul 44. 

Ans. $82,699 =82dol8. 69cts. 9m 

3. Find the amount of 79,45dols., 36t(>45dQl9., 128,5 
dels., 95,006dol9,, l35,254ol8,, and 14,146dol8. 

ins, 488dQls, 39ct8. 7nL 
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4. Add together the following mixed numbers, viz: 
5,?84714-i8,568+2,005-h9,15+35,1009+,35762. ^ 

Ans, 71,16623. 

5. What is the whole sum of 5,91 acres, !3,5 acres, 8,596 
acres, ,795 acres, and 14 acres ? Ans. 32,801 acres. 

6. Required the sum of 25,1 64lbs.|9,561bs., 87,3 libs., 
256,25lbs., 9,181bs.,.and 125)91b8. Ans. 513,364lbs. 

t. Add together 276, 54,321, ,65, 112, 12,5 and ,0463. 
' • • • ^w^. 455,5173 

. 8. What is the sum of 5^ ounces, 7^^ ounces, 3^^^ 
ounces, 15j^ ounces and 25^^ ounces ? Ans. 56,985. 

9. Find the amount of forty -five hundredths, two hundred 
and fifty-six thousandths, sixty«five hundredths, ten, and six 
hundred and forty-four thousandths. Ans. 12. 



SUBTRACTlDN OF DECIMALS. * 

RULE. • 

Place the numbers accotding to their VaTue, then subtract 
as in whole numbers, and point ojQfthe decimals as in addi- 
tion of decimals. 

EXAMPLES. 

1. From 215,64 • . 2. Ftom 95;3465 

Subtract 141,56875 . Take l4,04 

Remains 74,07125 81,3065 

3. From 356 take 198,56d3. • Ans. 157,4307. 

4. Frbm 151,978 take $25,36. Ans. $26,618. 

5. From 480, take 245,0075* Ans. 234,9925. 

6. From 295 subtract 201, 9» Ans. 93,1. 

7. From 319, take ,9125. Ans. 318,0875. 

8. From 35000, take ,035. Ans. '34999,965. 

9. From 271, take 213,95. ^ Ans. 57,05. 
10. From 10, subtract one millionth part of a unit. ' 

Ans. 9,999999. 



MULTIPLICATION QF DECIMALS. 
RULE. 

Multiply as in whole numbers, and point off as many 
figures in the pfoduct fot decimals, as. there are decimjU 
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places in b6tli factors. If the number of figures in thef 
produci be less than the deciitfkl places in loih factors, 
prefix ciphers to the left to supply the defect. 

EXAMPLES. 

I. Multiply 75 bjr ,8. 

operation. Multiplying by a fraction is taking a 

Q certain part of the multiplicand for the 

♦° product ; consequeilllyi multiplying a 

. , ^ ~ irhole number by a certain part of a 

Ans\ =60,0 whole number, as 8 tenths, produces a 

product less than the whole number : in this example, thcf 
number of decimal places in 'the factors being one, there- 
fore we point ofi* one figure in the product, and the answer 
is 60. ^ikewise multiplying one decimal fraction by an- 
other, produces a fraction smaller than either of the factors; ^ 
2 Multiply 4,25 by 3,6. 

3,6 In this example, the whole number 

2550 . of decimal places in both multipliei' 

1275 ^°d multiplicand is thre^, tberefortf 

Ans 15 300 ^® point ofi* three figures jn th6 

' product. 

3. Multiply 5,34 by ,008. * 

,008 In this example, the number of 

,04272 figures in the product is less than 

the decimal places in both factors ; 

the defect tnust be supplied by prefixing a cipher ; that is, 

placing it at the. left hand. 

4. Multiply 36,5 by 7,27. Ans. 265,355. 

5. Multiply 3,92 by l96. Ans. 768,32i 

6. Multiply 29,831 by ,952. ' Ans. 28,399112. 

7. Multiply 79,347 by 23,15. ' Ans. 1836,88306. 

8. Multiply ,009 by ,009. Ans. ,000081. 

9. Multiply 25 dollars by 25 ceilts, and what is thd 
product ? Ahs. $6,25. 

10.. Wh^t cost 8,75 yatds of ckth, at $3,96 per yard t 

Ans^ $34,65^ 

II. What cost 18,75 barrels of flour, at $6,75 per barrel t 

Ans. $126, 56c. 2^m. 

12. Wha^ is the valui^ of 18^25lbs. of butter, at $ ,l2d 

psr pound t Ans. $2 28c. li^nii 
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13.- At ,03ct9. profit on a dollar, what is the profit on 
$18,75? Ans. b6cts.2^m'. 

14. Multiply 135 dollars by $ ,06 or cents. Ans, $8,10. 

15. Multiply $14,56 by *1,25. Ans. $18,20. 

16. Multiply 3672 by ,85. i Ans. 3121,^. 

17. Multiply 235,45 dollars by ,007, or 7 mills. 

Ans, Idol. 64cts. 8^^jjm^ 

18. Multiply $ ,95 or 95cts. by $ ,125, or 12cts. 5m. 

Ans. llcts. 8^^m< 

19. How much is ,5 of 138. Ans. 69; 

20. How much is 6 per cent, or >06 of $1495 ? . 

Ans. $89,70; 
Note. To multiply by 10, 100, 1000, &c., remove the 
decimal point as many places to the right as the multipliei' 
has ciphers. < 

( multiplied by 10 is 3,65 

Thus, ,365 \ « *' 100 is 36,5 

( " ^*- 1000 is 365-. 



DIVISION OF DECIMALS. 

Division of decimals differs from the division of whold 
numbers only ip pointing off the decimal places. We have . 
seen, in Multiplication of decimals, that the decimal pla- 
ces in the product must be equal to the number of decimal 
places in both (jactors counted together. — So in division of 
decimals, the number of decimal places in the divisor and 
quotient counted together, must be equal to the number oi 
decimal places in the dividend ; ^ becaYise the divisor and 
quotient are the factors which produce the dividend. 

RULE. 

1. Divide as in whcde numbers, and from the right hand 
in the quotient point off as many figures for decimals, as 
the decimal places in the dividend exceed those \a the 
'divisor. 

2. If the places in the quotient be nei so many as the 
^le requires, supply the deficiency by prefixing ciphers. 

3. If the divisor has more decimal plaices than the divi* 
dend, annex as many ciphers as you please to the divideni . 
so as to make it tqual at least to the divisor. ^ *w^ 
^tisQ annex ciphers to the remaindei^ if any, and Wai tgA 
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l^tient to any degree of exactness ; but the ciphers annexed 
must be counted as so many decimals of the dividend. 

EXAMPLES. 

1. Divide 89,756 by ,8. ' " 

. Q\QQ 7560 We divide as in whole numbers^ 

> ^n ,Qft and there being a remainder, we an- 

*' nex a cipher and divide : there are 

now four decimal |)laces in the dividend and one in the 
divisor. We therefore, by the rule, point off three figures 
in the quotient for decimals, which makes the liumber of 
'decimal places in the divisor and quotient counted together^ 
'equal to the number of decimal places in the dividend. 

2. Divide ,36792 by 4,2. 

4,2),36792(,0876 ^^ ^^^^ example, there are five 

336 deciriial places in the dividend, and 

2iQ only oiie in the divisor ; therefore 

294 we must point off four figures in the 

■ quotient. Now, because there ard 

only three figures in the qliotienb, 

we place a cipher on the left, and 



P the decimal pilaces in the divisof 

land quotient counted together^ are equal to the decimal 
{)laces in the dividend. 

3. Divide 44,98 by 1,^. Ans, 34,6. 

4. Divide 14, by ,7854. Ans. 17,825. 

5. Divide 6,9564 by 856. Ans. ,00812 X . 
IB. Divide ,009564 by ,008. Ans, 1,1955^ 

7. Divide ,07646 bV 246. . Ans. ,00031.x ; 

8. Divide 16 by 248. Ans, ,0645 k . 

9. Divide $256,11^5 by 12,5. Ans. $S0,49. 

10. Divide $510, by il256. Ans, $,40605 X* 

1 1 . If 8,75 yards '6f cloth cost ^34,65, what is that A 
yard ? Ans, $3,96. 

. 12. .Bought l8,76 barrels of flour for $126,5625 ; ho# 
much was that a barrel ? Ans, $6,75ctsv 

13. if 148,6lbS. Of buliter c'ofct $18,5625, What will lib. 
cost? ^«w. $ ,125=12icts. 

14. At $1,79 per ba^\ how many barrebt)f cide7caa 
fee bought for $270,29 \ Ans. 151. 

15. If a bushel of iyiieat cost $1,87, ho^ inany bushels 
V«^ be bought for $38,d85 ? Afrs^ i&,6bu;s=i5|biib 
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l6. How many times 6,25 dollars can I hate in 1239 
^oUars ? Ans, 197,6; 

iVb^tf.— To- divide by 10, 100, lOOOj Ac;, remove thd 
* 'decimal point in the dividend as many places towards thd 
left hand as there ate ciphers in the divisor. 

Thus, 425, divided by 10, th^ quotient is 42,5 
42,5 ** 10>, ** 4,25 

425,4 " 100, « 4,254 

425, ■*' 1000, " #425^ 



REDUCTION OF DECIMALS. 

PROBLEM I. , # 

To reduce a Vulgar Fraction to its equivalent '(cfedmal. 

Annex ciphers to th^ numeVato^ bf thi^ giVteii fractioll) 
and divide by the denidminator> the quotient will be th^ 
decimal required^ i^hich niust contain as many decimal 
places as there are ciphei^s annexed to the numerator, if 
there are not so mariy figures in the quotient, make up tbft 
'deficiency by placing ciphers on the left.. 

E^MPLEfiU 

1. Reduce |- to its equivalent decimal. \ 

Operation. 

8)7,0.0 

,8 7 5 Answet. 

2. Reduce § to a decimal fractiotl. 

operafion. We might 'doutmU'e atinett[lK 

9)5,00000 ciphers to this remainder, and cai^ 

— ry on the quotient still lower ; bid 

,55555 Were it carried tO an infinite tium* 

ber of figures, w^ siioidd never Arrive at a complete quo^ 
tient> 

3. Reduce i to k Aedimal fraction. ^ Ans, fi. 
.4. Reduce | to a decimal. Ans, ^75. 

5. What'decinfialis equal to J? Ans. ,2. 

6. Reduce ^ t6 a decimal. ^ Ans. ,916664^ 

7. Reduce i^ to a decimi^l. ' Ans. ,12^ 

^ Such fractloiM ire caltod diciilatinf, or /epeatfckg decfesals. 
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8. Re'du66 ^ to a decimal. 

9. Reduce |^ to a decimal. 



Alto. ,0'4166+. 
Ans, ,33333+i 
Alts. ,038464-* 
Ans. ,00631-1*. ' 
Ans, ,875. 



10. Reduce -^ to its equal decimal. 

1 1 . Reduce xrV? to a decimal. 

12. Reduce |- to its equivalent decimal. 

l^ROBXEM II. 

To reduce quantiHes of different denominations to & dedfAid 
4^t?te highesi denorhin^tion. 

RULE.' 

' ♦ ... 

1. Reduce the given denominations to a Yutgar Fraction^ 
lis taught in Prohlem 7, page 93 ; then reduce the Yulgalr 
JPra^ion to its equivalent decimal. 

EXAMPLES. 

1. Reduce 8s. 7d. 2qrs. to the decimal of a pound. 
. •960)414,00000{,43125 iinjjv 88. 7d. 2qr». 



3840 

3000 
2880 



12 



414 
i:i=:960qT»^ 



1200 . 
960 

2400 
1 920 

4800 
4800 



103 
4 

iU qts. 
'f^pte. This Rule will givo 
the true decimal ; bat the fob 
lowing Rule is much easier, 
. and therefore the hest for prac^ 
tice. See this example perform' 
' edhy Rule 2^ 

Rule 2. Write the denominations below eabh other, plac- 
ing the lowest liaii^e at the top ; then divide ea<ch denomi- 
nation (beginning at the top,) by tW numbet which niakes 
one of the next highe^, and the last quotient will be the de- 
cimal sought. 

Perform the preceding exan!^ple 1)y this Rule. 



Thus 4 



2, 
12 7,5 
2'QI8,625 



,43125 



In dividing by the several divi 
sors, we ai&nex as many ciphers tc 
each dividend as are necessary. 
Thus we aniifex 1 cipher to thi 
fkrtbings, and dii^ide by the numbei 
of qrs. in a. penny, and 60 oa #itk 
«ach denomination. 
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1 

2. Refiuce 7s. 6ci. to the decimal of a pounds Ans. ,375 

3. Reduce His. 9d. 3qrs. to the decjtial of a pound. 

Ans. ,740625* 

4. Reduce 6d. to the decimal of a shilling. 'Ans,, j5 
6. Reduce 15s. 9d. 3qrs. to the decim^ of a pound. 

Ans. ^,790625. 

6. Reduce 5s. 3d. to the decimal of a dollar, New Eng» 
land currency, ( = 6s.) Ans. ,875* 

7. Reduce 1 4s. to the decimal of a pound. , Ans. ,7. 

^ote. If the shillings be an even number, half that num-' 
ber, Ayith a point prefixed, is their decimal expression ; but it 
the number be odd, annex a cipher ; then half that numbet ' 
is the decimal retqnired. 

8. Reduce 1, 2, 3, 4, 9, 16, 17, and 19 shillings to de- 
cithals. Thus 1,0 2 3,0 4 9,0 16 17,0 19,0 

Answers ,05 ,1 ,15 ,2 ,45 ,8 ,85 ,95 

9. Reduce jCl8 2s. 7d. to a decimal expression. 

Ans. £18,129166 + 4 

10. What is thfe decimal fexptessioh of i:25 18s. 6|d. ? 

Ans. jE:25,926041+» 
1 1'. Reduce 9oz. 13pwt. to the decimal of a pound Troy. 

' Ans. ,8041 6-f» 

12. Reduce 3qrs. 25lb. to the decimU of a cwt. Avoirs 
littpois, lbs. ' ♦ qrs. 

Thus 28)25,0000][,8928+qrs, ; then 4)3 ,89 28 

Answer ,9t32+. 

13. Reduce* 3qrs. 2na. to the decimal of a yard. 

Ans. ,875* 

14. Redut^e 3pks. 2qtd. Ipt. to the decimal of a busheL,^ 

Ans. ,828125. 
i5. Redu&e 45 gals, to the decimal of a hogshead. 

Ans. ,7142+. 

16. Reduce 2 feet 9 inches to the decimal of a yard. 

Ans. ,91666+* 

17. Reduce 6fur. 26rd. 2yd. to the decimal of a mile. 
(By Rule I.) Ans. ,8323+, 

18. Reduce 2 rood^ 24rds. to t^jie decimal of i^n acre. 

\ Ans. ,65* 

19. Reduce 4 months 2 vreeks to the decimial of a year* 

4^ns* ^375 



106 ' DECIMAL FRACTIONS. 

:^ROQLEH III. 

To find the decimal (to three places of figures,) of dnf 
number of shillings , pence and farthings, by Inspection. ^ 

1. Write half the greatest even number of shillings for ihd 
first decimal figure^ and if the shillings be odd, increase 
the second place, or place of hundredthsj by 5. \ • 

2. Let the farthings in the given pence and farthings pos-* 
sess the second and third places, increasing the third place 

/ by 1 when "the farthings exc?eed 12, arid by 2 When they 
exceed 36.* ' 

EXAMPLES. 

1. Reduce 17s. 6^. 2qrs. to the decimal of a pound. ' 
Thus, ,8 = half the greatest even number of shillings^ 

5 the s. are odid, therefore we write 5 hund'£c». 
265=faTthings in 6(1. 2qrs. 
1 we increase by 1, because the qrs. exceed 12. 

£/ ,877 decimal required; 

2. Reduce 8s. 5f d. to the decimal of a £. Ans, ,424. 

3. Reduce 19s. 4d. ; 5s. 6Jd. ; 6s. 4fd.« and 128. 6d. to 
decimals of a pound. Ans. ,967 ; ,277 ; ,320, and.,625. 

4. Express £5 15s. 11^. decintially. Ans, d&5,797. 

5. Express j&44 Jl8s. 6}d. decimally. Ans. i:44,926 

PROBLEM IV. , ' * 

4 

To find the value of a decimal in whole numbers of a Unoef 
denomination, 

. RULE. 

1. Multiply the given deciitiat by the number of parts in 
the next less denominatioR, and poin| ofT as many decimal 
places as there are in the given decimal. 

* The reasonihgof this Rule is as folio wsj—shillif)^ arfe SEdths of A pouhd. 

Thus Is. -k^— j6,*05 ; and 2a. ■^^£ ,1 ; and 4s. -n^ £ ,3: thus ^ the number 
of shillings is so many lOths of a jC and each odd slulting is ,50 jp. «• ' 

Then each farthing is^a of a £. Had it happened that iOOd inMead of 960 
had made a pound, then the farthings would have been so many ihdui'&Adths. But 
960, mcreased by '^ part of itseS, is =1000. Therefore, any ilunlber df farthmgt, 
incVeased by their ^ part, will be an exact decimal. Hence, when the farthings 
lure more than 13, ^j part Is more tlian i^ a farthing, and we add 1 1 and When 
thty are moKe than 36, -A partis greater than 1-4, uid we add S. 
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« 

2. Multiply this decimal by the next inferior denomina'- 
tion, and point off the decimals as before : proceed in this 
manner through all the parts of the integer, and the several 
denominations standiiig on the left of the decimal point, cour 
stitute the answer. 

BXAMPLES. 

1. Reduce ,6^5 of a pound to its proper value in whole 
lumbers of a smaller denomination. 

,G95 We multiply the decimal by 20, bi- 

20 cause jC1z=:20s., and the product is' 

s. 13,900 13,900s. ; and because ls.=:12d. we 

12 multiply this decimal by 12, which 

d 10 800 &^^^ lOtSOOd. ; lastly we multiply by 

* 4 4, because ld.=4qrs. a ' 

r-rrr;; Ans, ISs. lOd. SAq^S- 

qrs. 3,200 ^^ 

?. What js the value of ,95 of a pound ? Ans J 98. 

3. What is the valpe of ,625 pf a shilling ? AnSf 7^. 

4. Find the v^Jue of ,640625 of a £, 4n^. 12. 9|d 

. 5. Find the vajqe of ,0356 of a pound. Ans. s\d. 

6. Reduce ,857 of a shilling to pence ^ni} farthings. 

\ Ans. lOd. l^^r. 

7. Reduce ,945 of a lb Troy to oz. pwts. and grs. 

Ans. 1 loz. 6pvvt. 19^grs. 

8. Reduce ,6725 of a cwt. tp qrs.. lbs', oz. &c. 

Ans. 2qrs. 19lbs. 5oz. 
9' Reduce ,954 of a yard tp qrs. and nails. 

Ans, 3qrs. 3+na, 
10. Reduce ,725 of a hogshead to gals. qts. and pts. 

Ans, 45gals. 2qt. l,4pt. 
IL Reduce ,4021 of a mile to its proper quantity. 

Ans, 3fur. 8rds. 3yd«. 2ft. 1+in. 

12. What is the value of ,96875 of an acre ? 

Ans. 3 roods 35 rods. 

13. Risdoce ,0546875 of a lb. avoirdupoi§ie to its proper 
quantity. .^ , . Ans. 14dr. 

14- Change jC45,940625 to its proper expression in 

pounds, shillings, &c. Ans. £45 18s. 9|d. 

15. Reduce ,569 of a year to days, hours, oiinutes and 

•eeortds. ' ^ Ans. 207d. 16h. 26cn. 24sec. 

• "^ 

/ 
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PROBLEM V. 

To find the y<d%e of any decii^ql of a pound (£) hy In^ 
sp9€HQn* - . V 

RULE, 

Double the first figure, or figure of tepths, for shillings ; 
then if the second figure be 5, or piore, ^^duct 5 from it^ 
and reckon another shilling ; then call the remaining fig-»- ' 
ures in the second and third places so many farthings, sub? 
trading- i when they are above 12, apd 2 when they are 
above 36, 

^EXAMPLES. 

1. Find the value, of ,785 of a pound. 

Double 7, the first figure, or tenths, for s. Hs. " *^ 

Then the second figure being more than \ 
5, we deduct 6 from it, and add 1 to the > 
shillings. ) Is. "' " 

Then the remaining figures, 35, we call 
so many qrs. ; abating 1. because they are 
more than 12 and less than 36, leaves 34qrs. { ^* 8d. 2qrs. 
And 34qrs.=gd. gqrs. 

Ans. 15s. 8d. 2qrs. 

2. Reduce ,875 of a pound to shillings, pence and far- 
thingB. Ans. 17s. 6d. 

3. Reduce ,095 of a pound to its proper quantity. 

Ans. Is. IQIrl. 

4. Find ^he value of £ ,230. Ans. 4s. 7|d^ 
Note. When the d^i^ipial h^ bpt two plaaes of figures^ 

annex a cipher to it, or suppose a cipher -to be annexed. 

5. Find tlwe value of ,76 of a pound. , Ans. l^s. 24d. 

6. Find the value of ,34 of a pound. ^4;!^. 6s. 9|d, 

7. Find the value of ,95 of a pound. Ans, 198^ 

— — ■ , 

Questions. 

I. What is s Decimal Tr^eiipn^ right hand of units^ or the s'eparatrix ? 

S. How Is tha integer dirideclt —the second?— the third?— the fourth T 

3. Hew is the true value of a dacixDal dec. 
traction expressed ? * .6. What effect de^ eij^eris have when 

4. If the numerator has not so ms^ny placed on the ri^fhl of dja^imals ? 
places aa the denon;uaator has ciphers, {T* When placed o» t^e left, what ef- 
now do you write it ? feet do they have ? 

5. By what does ed ih figure take its $. On what does the magj^itud^ ol % 
value } What is the \r8t figure on the da^jjw^ fraction depei)t4 ^ 
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•.Ifoirvn 4aclmalsnad? ^ ' tiontoitsMnivalentdeaimalT 

Mf When niiole nomben wid deci- II. How do you reduce quantities of 

mab are expressed in thtf same nomber, se ^ef si denominations to a decimal of 

%ih«ft is it called! thehigtiestT 

11. Wtiat is the Ruje for, Addition of III. How do you find the decimal of 

dteimals t— for Subtraction ? any number of pounds, siuilings, penc^ 

19. What is the Role for Multiplica- and faHtiings, oy Irispectioni 

tion of decimals f lY. How do vou find the value of d 

13. What is the Rule ftw Diyisionof decimal ii> whole numbers of a lowei 

decimals 1 denomination? 

y . How do you find the value of any 

I. Pow do jqa. reduce a %lgar fracr deeimal of a pound by Inspection I 



Rl^DUCTION OF CURRENCIES. 

Formexly the pound wa|^ of the same v^}ue in Great 
Britain and all the American Colonies, (now Sta^e^,) $n4 
the dollar reckoned at 4s. 6d. 

But the Legislatures of t}^e different Stages issued bill^ 
of credit, which depreciated in their value, in some States 
more, and in others less, which caused the currenpiies of 
the several States to differ from each other. 
Thus, a dollar is reckoned 

In the I^^w England States, ^^ 63, mallei New Eng- 
also Virginia, Kentucky, ^ land currency. 

And x^ennessee y 

Jn Keiir York, Nortl^ Caroli- > at Ss., called New York 
na and Ohio, > currency. 

• In N^ Jersey, Pennsylvania, ) at 7sJ 6d., called Penpsylr 
Delaware and Maryland, > vania currency. 

In South Carolina and Geor- i at 4s. 8d., called Georgia 

gia, J currency. 

In Canada and Noya' Sco- i at 5s., called Canada cur- 
tia, J r^apy- 

PROBLEM X. 

To redijice the cigurrencies of the seyeral States in which 
a dollar is an even nunaber of siilUjlgs, to Federal money, 
viz : New England, New York, 

Tirginia, North Carolina, 

Kentucky, and and 

Tennesscp. Ohio. 

RULE. 

« > 

1. WhejA the fom consists of pounds only, annex a ci- 

I»her to the pounds, and divide by half the number of shil- 
ines in a dollar, the quotient will be doUars, i&c. 

^ 10 
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^ ■ ■ ■ 

2. If the sum consists of pounds, shillings, pence, Ac, 
ri^uce the pounds and shillings to shillings, and the pence 
and farthings to the decimal of a shilUng.; annex this deci- 
mal to the shillings, with a point between ; then divide the 
vhole by the number of shillings in a dollar, and the quo- 
tient will be dollitrs, cents, mills, ^c. 

EXAMPLES. 9 

• 1. Reduce £34By. New England currency, to Federal 
aioney. 

3)3480 Annexing a cipher to £348 reduces 
A^ — <bi lan ^®ni to tenths of pounds = 3480 tenths. 
MS. 9LiW Yj^g^ ^ ^^jj^^^ j^^^ England currency, 

is ^=3 tenths of a pound. And 3480 tenths, divided by 
3. tenths, the quotient is 1 160 dollars. 

2. Reduce j£145, New York, SLd., currency, to Federal 
money. 

^\ 245Q We annex a cipher to the pounds,, asi 

QfiTW • before ; then a dollar in this currency 

^o-i|0 j[g^& Qf a pound, =i? ,4. Therefore we^ 

divide by 4, and the quotient is 362 dollars ; and to the 
remainder we may annex a cipher, and divide, which givea 
50 cents. Ans. $362 50cts. 

3: Reduce i:25 6'$. 8fd., New Eagland currency, to Fed-; 

end money. 

£2^ Q^ • ' This sum,, consisting of 

20 4 3. pounds, s))illings, pence, 

^jxTKrWoQi lo Q~hi^ ^c., we reduce the pounds 

6)506J291^ 12 8J5^^ ^^^ ^^.^^.^^ ^ ^^^^^^^ 

84,4548+ ,7291 j^^^ ^^ pence and qrs. t» 

> Ans. $84 45cts. A^m. ^iie decimal of a shilling 

and divide by the number of shillings in a dollar. 

4^ Reduce i:56 lis. 9|d.,New York cunency,.to Federal 
money. 



£5a lis. 
20 12 



9,5. iVoitf.— iqr. is ,25d. 

2qrs. are ,50d. 



8)1131,79il6 ,79ie 3qr8. are ,75d. 

, &c. 

Ams. $141,4739+ 
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> • 

5. Reduce £35 I Is. 6d., Connecticut currency, to Fed- 
«ral money. • Arts, $118 58c. 3m. + 

6. Reduce ^28 lis. 6d. Virginia -currency, to Federal 
money. Ans. $95,25. 

7. Change je4l9 10s, 8jd., New York and Ohio cur- 
rency, to Federal money. Ans/ $1048 83c. 8m. +• 

8. Reduce jC721 98. ll^d., Massachusetts money, to 
Federal money. ' Ans, $2404 98c. 9^m.+ 

9. Change jC145, New Yoit, &?c., currency, to Federal 
money. Ans, $362 50dts. 

10. Change j€134, New England currency, to>dolIars. 

Ans, $446 66c. 6m. + 

11. Reduce £14 6s'. 4^d., New Ycfek, <fcc,, currency^, to 
Federal money. Ans. $35 79c. 6^m.+ 

12. Reduce £9 11r. 4d., New England currency tm 
Federal money. An^. $31 88c. &3^m.+ 

FROBLEV II. 

To reduce New Jersey, Pennsylvania, Delaware and 
Maryland currencies to Federal money,- 

, _ • 

Reduce the shilling, .pence, <Src.,'to the diecimal of a 
pound ; annex this decimal to the pounds ; then multiply 
oy 8- and divide the producft by 3, the quotient will be 
'dollars, &c. 

EXAMPLES. 

1. Reduce £41 19s., Pennsylvania currency, to Federal 
tnoney. ' . 

41,95 19s. reduced to the decimal of a 

g pound, (by Inspection, see Rule, 

3)335 60 P*S® ^^6>) *'® equal to JE?,95, »fcc. 

A <>m*Qga ^ dollar, this currency, is 7s. 6d, 

Ans. $111,86^ ^9Qj ^^^ ^ p^^^ =240d., and' 

j^^zf ; therefore a dollar is f of a pound, and to divide 
% f > we X by 8 and-r-by 3. . 

2. Reduce £14 6s. 8d., New Jersey, 6cc., currency, xo 
Federal money. Ans. $38 22c. 2m. + 

3. Change £9 6$. 3d[. to Federal money. Ans. $24,833. 
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4. Reduce 198. ll^d. td Federal money. 

Ans. $2 66c. liii.-f 
.5: Reduce jC18 to Federal nloney. Ans. 48dol8 

6. Reduce 18 Pennsylvania shillingei to Federal money. 

Ans. 2dol8. 40cts 
* 7. Reduce i&25 13si 4^. to F^eral money. 

Ans, 68dol8. 45ct8 

PROBLEM lit. 

Ta reduce South Carolina and Geor|[la currency to Fed 
eral money. 

rule; 

[. Reduce the shillings, pence, &c. to the decimal of ft 
pound, as in problem 2. Then multiply by 30, and divide 
the product by 7 ; the quotient will be dbllais, &c. 

EXAMPLES. 

1. Reduce £45 19s* Georgia cuxtencyi to Federal mo^ 
hey. 

45,95 A dollar this currency is 4s. 8d.=x 

30 56d. and a pound=246d..; then ^=3 

7)1378,60 sV* therefore a dollar is ^ of a pound 

Ahs $196 92i ^^ ^ divide by a fraction We mU8t 

' ^ multiply by the denoniitlatbr, and di* 

Vide by the numeratbr. 

2. Reduce i^ll 38. 4d. tb t^^^dbral monejr. 

Ans. $4t dScts. 6m: f 
t. Reduce 18 Georgia shilliiigs to dollari^ Ac. ^ 

Ahs. $3 857+ 

4. Change £9 18s. 6i. South Carolina currency, to Fed- 
feral money. Atis. 042 54 4+ 

5. How many dollars, &c. is t&ere in 12s. 6d. South 
Carolina currency. Ans. $2 67 8|^. 

6. Reduce jE:28 19s. to Federal money. -4iw. $124 07+ 

7. Reduce X94 14s. 8d. to Federal money. 

Ans. $405 99 8+ 

problem iy. 

• To reduce Canada and Nova Scotia Currency to F^der* 
111 money. 



I, 
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R'CTLS. 



Reduce the shillings, &c, to the dedmal of a pound as 
V^fore ; then multiply by 4, die quotient will be dollars, Sua 

EXAMPLES. 

1. Reduce dCll 7s. Canada, dec. currency, to Federal 
mi^ney. 

jEril,35 In this currency the dollar being 5s* 
4 a pound, is equal to 4 dollars, conse- 

quently if we multiply the pounds and 

Ans, $45 40 ' decimals of a pound by 4, the product 
will be dollars and deeimals of a dollar. . 

2. Reduce £26 -Qs. €d. Canada currency, to dollars, A^c. 

Ans. $113 9a 

■3. In iC13 8s. Neva Scotia currency, how many dollars, 

&c. Ans. ^53 60. 

4. Reduce 16 Canada shillings lo dollars, &c. 

. Ans, 93 2a 

5. Reduce jC45 to doUars. uln^. 918a 

6. Reduce £19 178.6^d. Canada, <&c. currency, to Feder- 
al money. Ans, $79 50,4. 

PROUISCUOUS EXERCISES. 

1. Reduce £5 6s. New England currency^ to Federal 
ilion€fy. Ans. 17 666-|- 

43. Reduce ^14 II 6d. New Jersey currency to dollars^ 
&c. Ans, $38, 866+ 

3. Reduce jC95 Pennsylvania currency, to dollars, dec. 

Ans, $2B3 33f 

4. Reduce 1 9 New York shillings •€• dollara, &e, 

Ans, $2 ^7j^ 

5. Reduce 188. 6d. Georgia currency, to dollars, dec. 

Ans. $3 9644- 
% Change £5 19s. 4^ North Carolina ourrency, to dol- 
lars, dz^c. Ans,tH92lS, 

7. Change £14 10s. 6d. Massachusetts currency, to dol- 
lars, dz^c. Ans. $48 416+ 

6. 'In 135 shillings Connectiottt currency, how many dok 
tet, 4bg. Ans. $22 5$ 
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To Reduce Federal Motiey to the Currency of ike sei}erat . 

States. 

X To HqAUc^ Fedet'al ihoney to the currency of Netr 
Sngland, Virginia, Kentucky and' Ten&e^seO) the dollar be"** 
ing -llj -z:: j3 of a pound; 

IttLlii. 

« « 

Mtltiply tlio giv^li stim by ,3, the Jitoduct wUl be patmdft 
IHld decimals of a pound; 

EXAMPLES. 

i; findtio^ Ii2d 41, U> potmd«) &c. 

125 41 • We multiply the dollars^ ice by j^i 

,3 and the product is pounds and decimala 

37 623 of a pound; We may then; if we choosei 

20 find the value of the decimal by inspec 

s 12 460 ^^^^ (®®® *^® ^^®' ^*S® ^^^) ^^^^ **" 
*' 12 ^^^ the first decimal figure is i2s. 

' ■ ■ Then deduct 1 from the- remaining fig*- 

a. 5,520 ^ygg^ 23, leares 22qr8.^ and 22qrs.=tO 

* 5d4 2qr8. 
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$f«. 2,080 ' ^nj. i?37 128. 6d. 2qri« 

Si tleduce $14^565 id pdUiids^ Sic, 

Ans. £4 7s. 4d;. 2qrs.+ 
8. 1t^ciuc§ II 14,89 to pounds, <&c. Ans, £ZA >9s. l,2di 
4; Reduce $2,45 to shllings, &c. Ans^ 14s. 6d. l|6qh 

tt. To Reduce Federal money to* New York. Noflh Clur» 
Olinaj and Ohio, currency, tlie dollar being -^ of a jS 

RULE. 

Multiply the given suiH by )4, the prodact will be pdiiit^ 
lijid decimals of a pound. 

E1AMPLE9. 

1. Reduce $362 50 to pounds. . Ans^^l^bi 

. 2. Reduce $145 37^ to pounds^ &c. Ans, £dt 38. 

3. Reduce $18 75 to pounds, fthiUii^lii ice. 

. Ans, £7, IQsi. 

4. Iledace $95 785 to poundU, &e< Ans^ ^38 68|d. 
iUi To reduce Federal Itieney to N8W Jerseyi fwoBth 



f&tua, D^kware and Maryland currency, the dollar beuig ( 
of a pound. 

Multiply the given sum hy 3, aiid divide the product by 

6 ; the quotient will be pounds and decimals of a pound. 

« 

EXAMPLES. ' 

1. Reduce $18 75 to pounds, shillrngs> <&c. 

* Arts, £7 Os. 7,2d* 

2. Reduce $45 to pounds, &c. Ans, £16 ITs. 6d. 

3. Reduce $95 62c. 8^m. to pounds, <Stc. 

. ' >4n^. ir36l7s.2^. 

1 V. To recluce- federal money to South Carolina and 
Georgia currency, the dollar being ^ of % pound. • 

R4JLB. 

Multiply the given sum by 7, and divide the product by 
30 } the quotient will be pounds and decimal of a poimd^ 

EXAMPLES. ' • 

!• Reduce $16 25 to poundsj &c. Ans, £3 15s. 9|i 

2. Reduce $145 37^ to Georgia currency. 

uln^. j633 18s. 4|i 

3. Reduce $19 75^ to pounds, &c. Aits. £4 12s* 
4; Reduce 75cts. to shillings, Soc. Ans. 3\. 6d, 

.^V. To reduce Federal money, to Canada and Nova Sco* 
tia euitency, the dollaf being ^ of a pound. 

RttLE. 

Divide the giv«n sum by 4 \ the .quotient will be pounds 
afid decimals of a pound. 

EXAMPLES. 

1. Redufce $138^ to Canada ciirrency. Ans, £34 12; dd» 
!i. . Reduce $ 1 184 .50 to pounds. Ans. £296 2s. 6d; 

3. Reduce $75 32c. 9,5m» to pounds. 

An$, £is 16s. 7 Jd. 

4. Ri^duce 90cts. to Canada curreiidy; . Ans, 4s. 6di 

itavingr shown how to redaca the old biirrericieti of the s^vehd United Stat^ii) 

?jid also those of Canada and Ndva i^cotia to fedend money, likewise to redact 
federal money to those currencies again, w& now present tlie following Table, 
tontatnin^ rules for changing ea€h currenby to the fiiir of ^ the others. That !«} 
for changing the currencies of the several SttLtes td thsii: ^qiial value in each oi 
the other states. This is called doviestic Ezchaiigte. 

To use the followihg Table, first find the given cmrency at the top of the oe)« 
tMBiiui then casting titeeye down the ««I«mn, until yeu cone to the cmtBtfCfM/ilti 
^Miich t&e giVeii canrency is to be changed And you wUl hivtb the rale. ThlHi If 



REDrcTlON OF CUSSENCIBS. 

•r Tcrrk ctRTTOCJI, »«4||1 



A TABLE CONTAINING RULES, 

'or redaeing the Currencies of each of the United Statet, 

also Canada and Nova Seolia and Sterling Money, 

to the par of all the others. 
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TO HI DOCK 


TO BEDDCE 


TO >ED.;CE 


TO HDDCtt 


f.Bwl™), 












Virrni-, , 


W« Jirtty. 










:.imctf, i 


Fcnntfl,,^ 


JTra Vort, 


S. CmiliM 


C«ute«l 


Sln-tiiv- 


Tem^.,« 


D,l^r.au 


N. Cirol™, 


ami C«r^. 


Jitt* Sufis. 






X«rilad 


u^OI^ 








■ TO 


TO 


TO 


TO 


TO 


TO 


m1"'/«™ 


Vlrjfr." ' 


Virginia, 


N.Bnjlu«t, 
Virginia, 


N. England, 
Virginia, 


^^r 


IsKwini,* 


KBHtuck, & 


KBnHic*T * 


Keolucky ft 


KenlnrtT * 


Beniuciy A 


(Irylud. 












iddj. 


Dedu74. 


Deduct!. 


Xby9& 
-^by7. 


Addf"' 


Addf 


TO 


TO 


TO 


TO 


TO 


TO 


New York 


Naw York, 


sss 


New Jane J, 


Nbw Jersej , 


New JBtmej, 


(. CinliBE, 




Pennayl,-,,,- 


'enrnylvan- 


■Peni,..lTOi- 


na Ohio. 


uid mji""' 


ia, Delaware 




a, Delaware 


Wdf 


AddiV- 


* Msrifliim 


4 Marjlsnd. 


*'m^™ 


& Marylal^ 


-t"?- 


Xby45i 


Add^. 


Xby3& 








-i-t^sa 




^by3. 


TO 


TO 


TO 


TO 


TO 


TO 




S. Cuolln. 


E. ChoKhl 




New York, 


New York, 


.'OBW(lt 


& Oiorgikx 


Vd-Oeorg)». 


N. cLiiiiji.; 


N. Carolina: 


!<by7& 


by 28 <fe 


xby?& 
^by 12. 


and Ohio. 






t-by9. 


iby 45, 


Xbyl2» 


Xby8& 


Xbyl6& 






-=-by7. 


4-by5. 


-^by9. 


TO 


TO 


TO 


TO ■ 


TO 


TO 


^uiidiuid 


Cuuda and 


Canada md 








rOKi Scotia 








wiGeorga. 


md Ge^gla* 


<by5& 


Deducif 


Xby5& 


Add A 


-I'r 


AddjV- 


rby6. 




-=-by 8 








TO 


TO 


TO 


TO 


TO 


TO 


Stsrliiic. 

Jeduct}. 


xby3<!c 
-=-by 5. 


Step ng 

Xby9& 
-^byl6 


•-'^^ 


1^ 


m 



lltt§. Some o( Ihalttawiltenon Arithmetic faara IhoDght proper to dliCO»- 
loe Ih* Rulga 'Contained In the preceding Table for ch^gfng the old CorraDcf 
•tdl o( the United Statea.to thM of anMhef : bal aa aceounli wore formertf 
ptin theie cunendM, there maj be lanie caiei eililinc wbereta It will M 
eatWT for inai of buinMt to prutlce IhHe itid**i V* tEofefbit bum th*% 
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Application bf tk^ Rules contained in the preceding TabU. 

EZAwltPLES. 

1. Reduce £Si 10s. 6d. New England curt^ncy. intd 
New York currency. 

£ s. d. 

See Rule by Table, viz : > 3)84 10 6 
add J to the given sum, J 28 3 6 * 

Ans. 112 14 • 

2; Reduce JC80 lOs. 8d. Nfew York currency, into New 
England currency. Ans. £60 Ss; 

3. Reduce £130 10s. 8d; New York currency, into 
Pennsylvania currency. Ans, £122 7s. 6d. 

4. RjBduce £428 10s. 6d; New Jersey currency, into 
JWew York currtency. Ans. £457 Is. lOd. 

5. Reduce £210 6s. 6di New England currency, into 
Georgia currency. - -4nj. £163 lis. 8^d.+ 

6. Reduce £315 109. 8di . Georgia currency, into, NeW 
York currency. Ans, £540 18s. 3|di 



FOREIGN EXCHANGt:. 

The rates mt which Foreign Coins are estimated in £li6 
tlnited States, ate exhibited in the following 

TAtiLE. 

Liivre of France, - - - * - $0,1 8i 

Franc of France, .... - $0,1 8j . 

Silver Rouble bf Russia, - - ^ - $0,75 

Guilder or Fibrin of the United Netherlanlls, - $0,40 

Mark Banco of Hamburgh, - - . - $0,33| 

Real of Plate of Spain, . -. - - - $0,10 

Real of Vellon of Spain, - - - - $0,05 

Hix Dollar of Denmark, - - . - - $1,00 

Milrea of Portugal, - - - - - $1,24 ' 

Tale of China, - -, - " - - - $1,48 

Pagoda of Jiidia, - - - . - - $1,84 

Rupee .of Bengal, - - - . •• . - $0,50 

* EXAMJ^LES. * 

1. Reduce 5148 livres of France; to Federal money* 
1 tivTb=^l8|cts. ; then 5148 X 18^x:$d52,38. 
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2. Reduce $P52^8 to livres of France. 

Thus, 9023Scts.=:190476^half-cts.; 'then 18jcti.=37 
half-cents, and 190476-^37=5] 48 livres, Ans: 

3. Reduce 987 Francs to Federal money. 

Ans, $185,06Jv 

4. Reduce 2540 Florins to Federal money. Ans. $1016. 

5. Reduce $195,20 to Florins. Ans. 488. 

6. Reduce 145 Tales of China to Federal money. 

Ans. $214,60. 



A Pound Sterling of Great Britain, - - $4,44 J. 

A Pound Sterling of Ireland, - - ' - $4,10. 

An English Guinea^ - " * - $4,66f . 

An English ShUling - - - - $0,22f 



RULE OF THREE^IRECT. 

1. The Rule of Three Direct teaches from three given 
numbers to find, a fourth, which shall h&ve the same propor- 
tion to the third, as the second has to the first. 

2. Of the given nun^bers, the first two are a suppositton 
and the last (which may be known by tlie words, what 
cost f how much ? how far ? how many ? d&c.) is a de- 
mand. 

3. In stating questions in the Rule of Three, two of the 
given numbers, that is, the first and third, nmst always be 
of the same name or kind ; and the second or middle term 
must be of the same name or kind with the answer or term 
sought. 

Sign, : : Four points set^in the middle of four numbers, 
denote them to be proportional to one another by the Rule 
of. Three, thus ; 2 : 4: : 8 : 16 is read. As 2 is to 4 so ia 
8 to 16. 

RULE. 

1. State the question so that the first and third terms will 
be of the same name Dr kind, and the second or middle term 
•f the same name or kind with the answer. 

d. Bring the first and third terms to the same denomina- 
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tion, and reduce the middle tenn to the lowest nam^ men- 
tioned in it. 

3. Multiply the second . and third terms together, and 
divide the product, by the firot term ; the quotient will be 
the answer in the same denonitnation you left the middle 
term in ; which may be brought into ^y other denomination 
required. 

"Procf, — ^The method of proof is by inyerting the ques- 
tion. 

EXAMPLES. 

1. If 8 yards,of cloth cost 12 dollars, what will 20 yards 

Operation. 

o \ 1^*. . ^ l^^x^ 20 yards, being % demand^ 

miist possess the third place ; then 
8 yards being the same kind, is the 
8J|240 first term ; and 12 dollars is the se- 
Ans^ $30 cond term. Then the second and 
(bird terms multiplied together, and the product divided 
by the first term ; the quotient is 30 dollars, which bears 
the same proportion to 20 yards, that 12 dollars does to 8 
yards. 

2. If $30 will buy 20 3. If 20 yards cost $30^ 
3rards, how many 3rards will^ what cost 8 yards ? 

$12 buy? yds. dols. yds. 

dok. yds. 4ois« 20 : 30 : : 8 

30 : 20 : : 12 8 

1? 2,0)24;0 



8 : 12 : : 20 
12 



^f'P^ , ^nHidols. 

Ans, 8 yards. 

^ 4. If 12 dollars will buy 8 yards of ciothi how many yards ' 
wiU 30 dollars buy 1 * 

12 : 8 : : 30 ceding sums are all similar.^ 

r The different results are made 

12)240 by changing the order of the 

Ans, 20 yds. terms. • 

5. If 3 c wt. of sugar ^st $33 60, what will 12cwt. 2qm« 
14IbB. cost? 

/ • ' . "*^ I 



130 
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3: 
112 

336 


33 60 


cwt. If. Jbt 

: : 19 2 14 

4 

5Q 
28 * 


• 




tf 


404 
101 



1414 
3360 

84840 
4242 
4242 

336)4751040(14140 
336 

1391 
1344 

470 
336 

1344 
1344 

00 



Stijtte the question as 
before ; then as the first 
and third terms mtist be 
of the same name, we 
reduce them both to lbs. 
Then multiply the se? 
cond and third terms to- 
gether, ^nd divide the 
product hy the first term, 
and the quotient or an- 
swjBr, is 141 dollars, 40 
cents: 

Note, — In mt4tiplying 
and dividing dolhsirs, cts^ 
&c. observe the rule^ 
already taught for multi 
plying and dividing de 
cimals, or Federal' i^ 
ney. 



2. When the first and third terms are Federal money, you 
)tna)r reduce them to ithe same denomination by annexing a# 
many ciphers, (whei^ necessary) as will makp their decimal 
places equal. Then multiply and divide as in whole num? 
foers, and the quotient or answer will be of the same name 
or denomination of the middle term. 

6. If 5 dollars will buy 4 bushels of wheat, how many 
bushels can I buy for 118 dollars 75 cents. 

cJfA **^*^' .To*?;^ In this example, the first 

500 : 4 : : 1187^ ^^^^ ^^^ ^^l^ ^^ ^^ 

4 bush. ® 



500)47500(95An*. 
4500 

2500 
2500 



third term being dollar^ 
and cents, therefore, we 
reduee them both to cents, 
then multiply and divide 
as before. 



7. If 3 pairs of stoekings co0l $1 75 wl^tt wjA 3 dosen 
f)air post ? . Jms* $31* 
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.6. If 3 dozen p^irs of stockings cost $21 , what wOl 3 pairi$ 
cost ? ^ Ans. $1 75 

9. If J|12 "^5 buy 17 yards of cloth» how many yards can. 
I buy for $2 25 Rt the same rate ? Ans^ 3 yards. 

10. -At 15cts. per lb. what will a firkin of butter come to, 
weight 54 lbs. Ans. $8 10. 

11. If 6 horses eat 21 bushels of oats in one week, how 
many bushels will serve 20 horses the same time ? 

AnS' 70 bushels. 
12.. Bought 6 chests of sugar, each weighing 8 cwt. 
3 qrs.)\what do they come to at $8 50 per cwt. ? 

Ans, $446 25. 

13. If 12 months or one year's wages be $225 58, 
what will 5 months' wages be, at the same rate ? 

Ans, $93 99 If 

14. If a man lay out $211 25 in merchandise, and thereby 
gain $68 50, how much will he gain by laying out $25-, at 
die same rate ? Ans. $8 ].0 6^, 

15. if I pay $71 50 for 11 barrels of flour, how many" 
barrels can I have for $1014 ? Ans, 156 barrels. 

16. What ;will 4 tierces of ric^ com^ to,, each welghr 
^g 7cwt. 2qrs. 141b., at $9,35 per cwt. ? 

Ans, $285 IJcts. 5ft. 

17. If a man% yearly income be $756, 65cts„ what is 
^at a day ? Ans^ $2, 07c. 3m. + 

18. If 8 yards of cambpc cost $5,48, what must be given 
for 25 pieces, each containing %1\ yards ? 

Ans. $470, 93c. 7/^m- 

19. K 100 dollars in tyear gain 6 dollars, what will 385 
ftollars gain in the same time ? Ans. $23, 10c, 

20. A owes B 1234 doUars, but not being able to pay the 
whole, B agrees that if he will pay him 5T cents on a dol* 
far he will release him ; how much must B receive ? 

Am. $703,38. 

21. If 35 dollars will pay for 4c wt. of sugar, how much 
may be had for 215 dollars 19 cen^s at the same rate ? 

Ans. 24cwt. 2qr9; 101b. 6|^Joz. 
i^. If I give 1887 dollars for 148 acres of land, how 
many acres can I buy for $63,75 at the same rate ? 

Ans. dacresr 
,11 
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23. When a tun of wine cost 140 dollars, what cosiS 

quarts? iin^Mlcts. 6^ni.-h 

24. Bought a hale of cloth for 436 dolkf^t 80 cents^ at 
the rate of 7 dollars for 5 yards ; how many yards did it 
contain ? Ans, 312 yards. 

25. A merchant bought 4 hogsheads of wine, containing 
61 , 63, 63} and 64 gallons, at 1 dollar 56 cents per gallon ; 
what was the cost of the whole ? 

61+63+63}+64==2^1}gals. Ans. $392,34. 

26. If a man's income be 1296 dollars a year, and he 
spend 2 dollars 37^ cents a day during the year, how much 
will he have saved at the year*s end ? 

Ans. 429 dds. 12|ct8. 

Sterling Money. 

Examples. 

27. If 3 yards of cjoth cost 45s., how many yards may I 
have for jE?16 10s. at the same rate 1 

■. yds. £. 1. 

45 : 3 : : 16 10 

— ?2 The first and third 

^ ^^^ terms must be reduced 

§. to the same denomi- 

45)990(22yds. nation, iic. 
90 

90 
90 
« 

28. If 1 yard of cambric cost -12s., what cost 4 pieces, 
each measuring 20 yards ? Ans. £4B>, 

29. A grocer bought a hogshead of sugar, weighing 8 
ewt. 3qrs., at 6df per pound ; what was the cost of it? 

Ans. £24, lOs. 

30. How much sugar can I buy for £2i 10s., at 6d. per 
pound ? Ans. Scwt. 3qr3. 

31. If 58 yards of cloth cost jC18 17«., what is that per 
Ell English ? Ans. 8s. l^d. 

32. A owes B J&3475, but B compounds with him for 
13s. 4d. on tlie pound ; what must B receive for his debt ? 

Ans. £2316 13s. O. 
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33. A goldtmith sold a tankard for XlO 128. at 58. 4d. 
per ounce ; I demand the i^ireight of it. . 

Ans. 31b. 3oz. l5pwt 

EXAMPLES FOR PRACTICE. 

34. If a staff 5 feet long cast a shade on lei^el ground 7 
f&et, what is the height of that steeple whose shade at the' 
same time measures 171 feet? Ans^\2^{\. 

35. If |- of a ship cost $ h960,25, what is the whole worth 
at that rate ? ^ 

•Ighths. $ c\% eigltths '* ^ 

• As 7 : 1960,25 : : 8 : Ans. $2240, 28cts. 5^m. 

36. If it take 22 bushels of wheat to make 4 barrels of 
. flour, how many bushels will make 856 barrels ? 

Ans. 4708bush. 

37. If 12 horses consume 30 bushels of oats in a week, 
how many bushels will serve 15 horses 3 weeks ? 

As 12 : 30 : : 15 X 3 : Ans. \\2\ bushels. 

• 38. Bought of William Merchant 18cwt. 3qrs. of sugar 
at 8 dollars 12 cents per cwt., and gave him a note on James 
PayWellTor £2b lOs. (New England currency ;) the rest I 
nm to pay in cash ; how much will make up the deficiency ? 

Ans. $67, 25cts. 

39. Bought 50 pieces of kerseys, each 34 Ells Flemish, 
at 1 dollar 37^ cents per £11 English ; what did the whole 
come to? , u4;»f. $1402,50. 

40. A merchant bought 250 yards of cambric for 325^ 
dollars ; but finding it damaged, he is willing to loose 25 
dollars by the sale of it : what must he demand per Ell 
English? ^ns. $1 50c; 21m. 

41. Sold a ship for $2540 ; I owned f^ of her ; what 
was my part of the money ? Ans^ $338,66f , 

42. A merchant bought 1 8 pipes of wine, and is allowed 
6 months credit, but for ready money he gets it 6 cept^ a 
gallon cheaper; how much does he save by pa3^ng ready 
money? ^»5. $136,08. 

43. Bought a hogshead ef molasses for 1 3 dollars 75cts. 
and by accident 9 gallons leaked out; I then sold the re- 
mainder at 5^cents a pint ; did I gain or loose, and how 
much ? Ans. I gained 87,85. 

. 44. Bought 240 yards* of cloth at the rate of 7^ doUaii 
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for 5 yards, and sold it again at the rate of 11^ dollars fbr i 
yards ; did I gain or lose in the purchase ^ and liow much 1 

Arts. I gained $46^ 28c. 5^m.+ 

45. If a man have a salary of 327 English guineas (at 
28s.) a year, how much may he spend one day with another^ 
to lay up 62$ dollars at the year's end ? 

An^i $2, 46c. 8^m« 

46. A merchant bought 14 pipes of i^ine at 14s. 6d.4 
(New York currency,) per gallon ; hoTV many dollars will 
|tey the purchase ? Ans, $3197,25; 

47. A merchant bought 274 Ells Fl^ttiish of Holland, at 
48 cents per Ell^ and sold it again at 94 cents per £11 Epg-> 
lish ; hov^ much did he gain on the whole t 

Ans. $23, lc.'6mi 

48. If 50 gallons of water in one hour fall into a cistern 
which will hold 230 gallons, and by a pipe in the cistern 
35 gallons run out in an hour ; in what time will it be filled i 

Ans. 15h. 20m. 

49. A and B depart from the same place and travel th^ 
same road ; but A goes 5 days befote B at the rate of 20 
miles a day ; B follows at the rate of 25 miles a d^y ; what 
distance must B travel to overtajse A ? Ans, 500 miles 



RULE OiP THREE INVERSE. 

1 . The Rule of Three Inverse teaches, from three given 
humbers to find a fourth, which shall have the same propor- 
tion to the second, as the first has to the third. 

2. When more requires more, or less requires less, the 
question belongs lo the Rule of Three Dir.ect. 

3. But if more requires less, or less requires mord, the 
question belongs to the Rule of Three Inverse. 

[More requiring mbre is when the third term is greatei^ 
than the lirst, and requires the fourth term to be greatet 
than the second ; less requiring^ess is when the third term 
is less than the first, and requires thb fourth term to be less 
than the second. — Also, more requiring less is when the 
third term is greater than the first, and requires the fomth 
v&m to be less than the second ; and tesa requiring more is 
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Whbn the third term is le.s8 than the first, and requires thd 
fourth' term to be greater than the second.] 
I Thus, if 3 men can perform a piece of work in 6 days, 
how long will it take 6 men to do the same ? It is evident 
that if three men require 6 days, 6 men will do it in half thi^ 
number of days, that is, 3 days Here more requires les9> 
▼iz. : the more men the less time is required. * 

If 6 men require 3 days, how many days will 3 men re- 
t}uire ? Ans. It is evident that 3 men will require as much 
)again timie as 6 men would, viz. : 6 days; Here less re- 
quires ntore, that is, the less, the number of men is, the mpre 
idays aire required. ^ 

RUtE. 

1. State tkie qfiestron, and reduce ta^ terms the same as 
in the Rule of Three Direct. 

2. Multiply the first and second terms together, and di- 
•vide the product by the third, the quOtrdnt ^ill be the answe): 
lYk the same . denomination that the middle term was re^ 
ducedto. 

« 

EXAMPLES. 

1. If 10 men ca:n di^ a ditch in 1'8 days, how many men 
^11 do tlie same in 6 day^ ? Ans, 30 men. 

2. If a man perform a journey in 10 days, when the days 
ate 12 hours long, in how many days will he perform the 
same when the days are but 10 hours long? Ans, 12'days 

3. If 20 bushels of grain, at 75 cents a bushel, will pay 
a debt, how many bushels, at 60 cents a bushel, will pay 
the same ? An^, 30 bushels. 

4. What length o? board that is 5^ inches wide will make 
a square foot? , * ' " • Ans, 27 incheB, 

5. If when wheat is $1,23 per bushel the penny-loaf will 
weigh 9oz., what oOght it to weigh when Whei^ is $1,00 
per bushel? * i4n^. lloz. 5pwt. 

6. If $100 in 12 m^trths gain $6 iiiterest^ what principal 
will gain the same in 8 months? Ans, $150. 

' 7. If 5 dollars wiU pay for the carriage of 3cwt. 1 50 
miles, how far may I5cwt. be carried for the same money t 

Ans 30 mUeftv 
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6* How many men must be employed to llnbti in 8 dayi 
^hat 18 men would do in 24 days t 

Ans. S4 men. 

9. There was a certain building erected in 8 months by 
] 20 wV)rkmen, but the same being demolisbied, it is required 
to be rebuilt in 2 months ; I demand how many meii must 
be etnpldyed to do it ? Ans, ^80 men; 

10. Suppose 850 soldiers are placed in af garrison, and 
their provisions calculated to last but 2 months ; how many 
tnust leave the garrison, that the same provisions may last 
those who remaip, 5 months? " Ans, 510^ 

11. How many yards of cambric, ^ yard wide, will lind 
5^ yairds of cloth which is 1|^ yards wide ? 

An^. 9 yards Oqrs. 2|- nails 

12. A regiment of soldiers, consisting t)f 662 men^ is to 
be clot\ied, each suit to contain 3^ yards of cloth whicli ii 
If yards wide, and lifted with flannel f yard wide ; hoW 
maay yard» of flannel will line the whole ? • 

Ans. 5324yds. 2qrs. 2| nails 



Niite.— The fore^ing are the cociltion methods oT tolVing qui^stions in the Rulh 
of ^T«e Direct and Inverse, which we consider most applicable to general pnid 
ticer.— There is, however, another method of solving questions in these RoleA 
without making any dislinction between Direct and Inverse' proportion, and ak 
8omt9 may have a preference for this method of operatioh, we therefore iaseit 
the following Rule, in which no distinction is ihade between Direct and InvenS 
inroportion, together with some examples. 

RULE. 

Write that number for the 3d term which is of the same 
toame or kind with the answer ; then, if by the nature of tha 
question the answer ought to be greafef than the third term^ 
Write the greater of the two remaining numbers for the sec^ 
bnd term, and the less number for the first term. But if 
the answer ought to be less than the third term, place tlui 
least of the two remaining numbers (qr the second term, and 
the greater for thd first term; then multiply* the second and 
third terms together, and divide the * product by the first 
term, and the quotient will be thd answor in the came name 
tef the third term 
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SXAMFLBB. 

1. If 6 yiitds cost $10, 2. If $20 will buy 12yd«.> 
What nfill 12 yards cost? . how many yards will lOdols. 

buy? 

^ yds. ydn. dols. dols. dais. yds. 

Thus, as 6 : 12, : : 10 : 20 : 10 : : 12 : 

Ans. 20 dollars. Ans. 6 yards. 

. 3. If 8 men can build a wall in 20 days, how many men 
Will do die same in 5 d&ys ? 

days. dayi. n^n. 

As 6 : 20 : : 8 : Ans, 32 men. 

4. If 32 m6n can build a wall in 5 days> bow many men 
%ill do the same in 20 days ? 

days. days. mon. 

As 20 : 5 : : 32 : Ans. 8 men. 

5. If 8 bushels of wheat cost 11 dollars, what will 23 
bushels cost ? bush. bush. dols. 

As 8 : 25 : : 11 i . , 
H • 

8)275 

Ans, $34|. 

6. If a man perform a journey in 11 tiaVv when the days 
\tt 15 hours long, in how m^my days will he perform th<^ 
%ame when the days are but 10 hours long ? • 

liours. hours. days. \ 

A^IO : 15 :: 11 t 
U 

* 1 0)165 

Answer I6jpd&ys. 

^. How many yards of cloth which is ^ ^ard wide wiQ 
line 9 yards of broadcl6'th^ which is 1^ yards wide ? 

qn. yds. yds. 

As 3 : If : : 9 : Ans. 15 yards 

Nate. When the first and secdAd temls are of different 
denominations, they Inust bbth be reduci6d to the same de- 
nomination. . And if the ^ird term be a compound number, 
redi^ce it to the lowest ftame mentioiv^d. 

'8. If 3c wt. lqr..of sugar cost $21-, 6cts.) What cost 35 
tswt. T qrs. qrs. cts. 

As 13 t 140 : : tiW : Ant. $226^f6% 
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9. If 45 bushels of gram, at 75 cents per bushel, will p$,f 
a debt, how many bushels, at 1 dollar per bushel, will pay 
die same ^ cts. cts. bush. 

As 100 : 75 : : 45 : Ans, 33bu. 3pkA. 



Q^estions, 

1. What, does tbto Rule of Three Di- portion T 

reet teach? 1. What does the Rule of Three In- 

t. Of the three given numbert, what rerse teach? 

are the first two ? What is the last ? > • S. When more requires morc^ or less 

S. in stating questions in the Rule requires less, to what Role ooet tM 

of Three* which two numbers must al- 4ue;sticm belong? 

ways be of the samn name or kind? 3. If more requires less, or less re- 

4. Of what'kind must the middle term quires more,, to what Rule dofs th* 
bat question belong ? 

5. Whalt do four points set in the mid- 4. What is the Rule for Ihverfte p(0> 
die of four numbers denote ? portion ? 

8. What is the Rule for Direct pro- 



PER CENTAGE. 

The Latin term per cenHm, and its abbreviation /Mf 
t^tf signify by the hundred. Thus, 1 per cent of any 
humber is j^j^ of that number; 2 per eent is j^^; 3 per 

cent ^Jy ; 4 per cent is y^o 5 ^ ?^^ ^^^^ ^® T^ ♦ *"^ 
iBO on. 

1. What ia 4 per cent of 11 56 dollars ? , • 

$1156 4 per cent is f Jtj 5 therefore we multi* 

4 ply by 4 and divide by 100. To divide by 
■ » 100, we need only cut off two figures from 

$46,24 the right. 
Ans. 46 dollars 24 cents. 

2. What id 5 per cent or -j^, of $145 68 cents ? ' 

$145,68 
5 

^n^. 7'28,40=$7 28ct8. 4 mills. 

$ ett. mis 

3. What is 12 per cent of $250 ? Ans. 30. 

4. W'hat is 7 per cent or ^Jtr ^^ ^^^ • ^V^- ^^* 

5. Fi^id 6 per cent of $96,48. Ans. 5 78 8|^ 

6. Find 9 per cent of $216. ' Ans. 19 44. 

>. What is 54 p^ centof $956, 14 \ Ans. 52 58 7^ 
^ What is 2f per cent vt $65^20 ? Ant. I 46 t. 



8IMPLS INTEREST. ' l^ 

\ 
/ 

INTEREST. 

Interest is an allowance of so much pet cent made hy 
b debtor to a creditor, for the use of money. 

In the New England States^ the rate of interest is estab- 
lished by ]aw at 6 per cent per annum ; that is, $6 for the 
use of $100, or £6 for the us^ of jETIOO, for one year ; and 
in the same prop<mion for a greater or less sum, or for a 
longer or shorter time. 

^ In New York, the lawful interest is 7 per cent, &c. 

1. Principal is the sum du6) for which interest is paid. 

2. Rate is the sum per cent agreect on. 

3. Amount is the principal and ihCerest added together 

; IntQjnest is of two kinds, Simple and Compound, 



SIMPLE INTEREST, 

• * 

Simple Interest is when ii^terest is computed only on the 
original principal. 

1. To find the interest of dny given sum for one year* 

RULE. 

Multiply the principal by the rate per cent and dividd 
the product by 100 ; the quotient will be the interest fot 
one year. 

Note, By this Rule are calctilated Cotiitnission, Broker^* 
age. Insurance, buying and selling Stock, &c. 

1. What is the interest of $511 for one year, at 6 pet 
cent? 

Principal $511 We multiply by the rate per 

Rate per cent x 6 cent^ and point off two figures 

for dividing by. 1 DO, 'aqd the an 

Interest ' 30,66 swer is 30^^ dollars, or 30 dol- 
lars 66 centd. 

2. What in th6 interest of $1236, 38 cents lor lyeBr, al 
7 P9C cent t 



* > 
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Principal $1236,38 * After mnltiplying bj the 
Rate per cent x 7 rate per cent, we place the 

separatrix as in Federal mo* 

86'54,66 ney. Then to divide by 100 
we point off two figures, and the answer is 86 dollars 54^^ 
cents, or $86 54 cents 6^ia, 

3. What is the interest of 341 dollars 37 cents for one 
year, at 5 per cent ? 

$341,37 After multiplying by the rate per cent 

5 and placing the separatrix atf in multipli- 

cation of Federal money, we need only 

17'06,85 call the figures on the left so many cents 

«nd those on the tight decimals of a cent ; thus 1706,85 

cents =±$17 66. 8^m. 

3. Required the interest of $800 for one year, at 5^ per 
cent. Ans, $44. 

4. Required the interest of $956,25 for one year, at 7 
per cent. Ans, $66 93c. 7^m. 

5. Required the interest of $1356 for one year, at 6 per 
cent. Ans. $81,36% 

6. What is the interest of X500 for one year, at 5 per 
cent ? Ans. £25. 

7. Reauired the amount of $1528,25 for one year, at*4 
per cent f Ans. $ 1 589,38. 

2. To eahnlate interest for any number of years, months, ^ 

GENERAL -RULB. 

1. Find the interest for one year as before. 

2. Multiply the interest for one year by the given num* 
ber of years. 

3. For the months, take even parts of a year ; thus, for 
1 month take |^ of a year, and for 2 months -f^ or •}-, &c. 

4. For days, take even parts of a month, allowing it to 
contain 30 days ; (or, if the sum be large and great accU' 
racy required, work for the days by the Rule of Three 
Direct, by "saving, as 365 days are to the interest for one 
year, so is tne given nnmber of days to the interest re* 
quired.) . 
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V 

SXAVPI.E8. 

1. What is tlie interest of $84,54 for 3 years 7 montlis 
vid 10 days» at 6 per cent per annum ? 

$84,54 \ . 

6 

6 mo.sB^ of 1 year. ^ 



I n]0.=s^ of 6 mo. 4 
10 (Uyss^ of 1 mo. | 



Answer 



507,24 interest for 1 year in cts. 
3 [mills, &c. 



1521,72 ditto for 3 years. 
253,62 ditto for 6 months, ^ 
42,27 ditto for 1 month. 
14,09 ditto for 10 days. 

[3 lets. 7m, 



1831,70 =1831ct8. 7m. or $18, 

2. What is the interest of 210 dollars for 5 years, at 6 per 
cent per annum ? Ans, $63. 

3. Required the interest of $511,65 for 3 years and 4 
months, at 5 per cent per annum. Ans. $85,27j|. 

4. Oif $48,25 for two and a half years, at 6 per cent 

Ans. $7, 23c. 7^m. 

5. Of 249 dollars for 3 years 9 months, at 6 per cent. 

Ans. $56, 2^ cents. 

6. Of $27,56 for 2 years, at 5^per cent. 

Ans. $2 75ct8. 6m. 

7. Of $951,17 for 4 years, at 5 per cent. 

/ Aft^. $190 23ct8.4m. 

8. What is the interest of $1 for 16 years 8 months, at 6 
per cent per annum? Ans. $1. 

9. What is the interest of $824,41 for 3 years 5 mos. and 
lOda., at 6 per cent per annum ? Ans. $170,35ct8. 9-^m.+ 

10. What will J^1825 amount to in 5 years, at 4 per cent 
per annum? Ans. £2190, 

11. What is the interest of $145,96 for 3 years 9 mos., at 
5^ per cent per annum ? Ans. $28, 73c. 5^m. 

12. What will $15195 amount to in 5 years 4 months and 
20 days, at 7 per cent? Ans. $20926, 89c. lT^m.+ 

13. What is the interest of $456 from April 15th, 1829, 
to March 5th, 1833, at 6 per cent ? Ans. $106,40, 

1 4t A note dated October 5th, 1 83 1 , for 256 dols. was paid, 
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principal and interest, March 20th, 1834 : I demand the 
amount paid. Interest at 6 per cent. Ans. $293,76 



SHORT PRACTICAL BULES FOR CALCULATING INTEREST 
WHEN TUE RATE IS 6 1>ER CENT. 

1 , To find the interest for any number of months at '6 per cent. 

In casting the interest of any sam of mpfiey for 1 year, 
or 12 months, at 6 per cent, it ij9 evident that the rate pei^ 
pent, is just half the number of montlis in a year, or one- 
half per cent per month. Hence, for any term of time at 
6 per cent, the rate being just ^ per cent per month, it is 
evident that if we multiply the given sum by half the number 
of months, it will give the iq^rest required. — Hence the 
fqllowing 

« 

Multiply the principal by half the number of months, and 
divide the product by 100 ; the quotient will be theinteresi 
for the given time. 

EXAMPLES. 

1. What is the interest of $148,21 for \ year 4 montliai 
or 16 months, at 6 per cent per annum ? 

Principal $148,21 After placing the separatrix in thQ 
tialf the months 9 product, we point off the 2 right han4 

— fr- figures (for dividing by 100.) 

ir85,68=$ll 85c. 6^m. 

2. What is the interest of $225 for 3 years and .4 roos- al 
6 per* cent per annum ? Ans^ $45,00, 

3. What is the interest of $95 34 for 9 mcmths^ at 6 per 
cent? -4nj. $4,29+. 

4* Required the interest of $211,25 for 7 months, at 6 
per cent. Ans, $7, 39c. 3^ib.+ 

5. Required the interest of $137 for 2 montha» at 6 pet 
ceBll ilfi^. $1, 37c. 

6. What is the interest of £l2b for 8 montks, at 6 pef 
ceont ? Ans. iSd. 
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% To ealculaU interest fcfr fiumihs and dayf, at 6 per een$f 

9ULE. 



% 



Divide the principal by 2, placing the aeparatrix as in di^ 
Tiaion of Federiil money ; the quOtrent will be the interest 
fpr 1 month, in cents, &c. 

Multiply the interest for one month by the given numbpr 
of months and decimal parts of a month, or for the days take 
even parts of a mpnth. 



EXAMPLES. 



1. What is the interest of $}35,28 for 7 months and Ig 
days* or 7^ jnonths? 

2)135.28' or thus ?)135;28 



Interest for 1 mo. 67,64 67,64 

.7^ 7, 5 

do. for 7 mos. 473,48 33820 

dp. for ^ mo. 33,82 47348 

Ai^. 507,30c. S07,300c. =$5 

=5dol8. 7c. 3 mills. [97c. 3n^. 

8. What is the interest of ^133,24 for 2 years 7 months 
ai d 10 days, or 31^ months> at 6 per cent per annum ? 

Ailsr $20 87c. 4^m. 

^ 3. Required the interest of $428 for 20 days, or f of a 

month, Et 6 per cent. Ans. $1 42c. 6m. 4- 

4. What is the interest of 11256 J 8 for I year 5 months 

and 15 days, or 17^ months, at 6 per cei^L? 

Ans. $22 41 5^m.' 
Note, As there are many short methods for casting iur 
lerest at 6 per cent, it may sometimes be convenient, when 
the rate is any other than 6 per cent, to cast the interest 
first at 6 per cent, and add thereto, or aubtoraot, auch part 
as the Tate is more or less than 6 per cent. Hence, to c^X* 
/culate iaterei^ al 7 per cent, we l^ve the following opnci^e 
and practk^al 

RULE FOR THE STATE QF NEW YORK. 

Add to the interest at 6 per eem, -^ part of itsatf^tlftB mxxa 
wiU ba tha mterest i£l T per cent. 
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« 



KXAMPX.E8. 

1. What is the interest of 2. What is the interest of 

$125,40 for 1 year and 8 
months, at 7 per cent? 
125,40 

<10r=^ the mos. 



$148 for 1 year 5 months, or 
17 months, at 7 per cent? 
Principal $148 

Half the months = ; xS ^ 

. ^ 11,84 

74 

Int. at 6 per cent ^ 12,58 

2,09,6 



add ^)1 2,5400 intat 6 pr.ct. 
2,09 

Ans, $14,63 



Int. at 7 percent. 14,67,6 + = 14 dols. 67c. 6m.4 
3. Required the interest of 4. Required the interest of 



$148 for 3 years and 4mos. 
at 7 per c%nt per annum. 

Princ. $148 

20 ^ the months. 



addi 



29,60 int. at 6 per ct 
4,93,3 



$95,44 for 10 days, or |^ of a 
month,, at 7 per cent. 
$ cts. 
2)95,44 

J)47,72 int. for 1 mo. 
[at 6 per ceiit- 



•ddi 



15,90 do. for 1^ mo. 
2,65 



Ans, $34,53,3 =$34,53c^ 3 + 



18,55=3 18c. 5^m. 



COMMISSIO(N, BROKERAGE, INSURANCE, di^o.. 

1. Commission is an allowance of so much per cent to 
a correspondent or factor abroad, for buying and selling goods 
for his Employer. • 

2. Brokerage is an allowance of so much per cent to 
persons assisting merchants and traders, in buying or sellp 
ixig goods. 

3. Insurance is a premium at so much per cent» allowed 
to persons and offices for making good the loss of vessels, 
houses, merchandize, &;c., which, may happen from storma, 
fire, &c. The instrummit which binds the parties is called 
a Policy, 

EXAMPLES. 

1. What must I demsAd for selling goods to the ammmt 
of 548 dollars, at 2j^ per cent commisdion ? Ans* $12,33L 
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2. Required tile commission on 875 dollars 56 cents, at 
3^ per cent ? ^ Ans, $30 64c. 4^m., 

3. What must my correspondent demand, who. has sold 
goods to the amount of 3500 dollars 24 cents, at 3{ per cent 
(x>mmission? Ans. $135 63c. 4]%m. 

4. What is the brokerage upon. 511 dollars 50 cents, at 
33^ per cent! Ans. $170,50 

5. What may a broker demand who sells goods to the 
amount of $4500 at 12^ per cent ? Am. $562,50. 

6. What is the insurance of $350, at 2^ per cent ? 

Ans, $8,75. 

7. A man's house, esthnated at 2450 dollars, is insured 
against fire for 3| per cent per year ; what insurance does 
he' pay annually ? Ans. $81 66c. 6m.+ 

8. What is the insurance of a ship and cargo, valued at 
$69450, at 15^ per cent? Ans. $10764|. 

STOCKf is the' general name given to all monies invested 
Jn trading companies, or of any corporation or fund of Gov* 
emment. 

When $100 of Stock sells for $100, it is said to he at 
par.? when it sells for more^ it is said to be above par ; and 
when it sells for less, it i^ said to be below par. 

9. What is the value of $5421 of stock, at 1 12^ per 
cent ; that is, when $} of stock sells for $1)12^, which is 
124 per cent above par, or 12^ per cent advance ? 

Ans. $6098 62^. 

10. What is the value of $950 bank stock at 95 per cent, 
that is 5 per cent below par ? Ans. $902 50. 

11. What is the value of $1230 insurance stock, at 118| 
ner cent, that is 18f per cent^above par ? 

Ans. $1460 62f 



SIMPLE INTEREST BY DECIMALS. 

This is by many considered the best and most concise 
way of .computing Interest. In this method of casting in* 
terest, (both simple and compound) the rate p€ir centjs ex- 
pressed in a decimal fraction, ^fi, when so expressed, is 
called the hitio. ^ 
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TABLE OF RATIOS. 



^ Rate per cent. | 


Ratio, t Rate per cent. | 


Ratio. 1 Rate per cent. 


Ratio. 


1 1 


,0035 


2 


,02 


5 


,05 


1 ■ 


,005 


3 


,03 


H 


,055 


' 


,0075 


4 


,04 


6 


,06 


1 


,01 


^ 


,045 


T 


.07 



Thus the interest of 1 dollar for one year, at 1 per cent, 
is 1 cent, or the i^ part of 1 dollar; which expressed 
in a decima] fraction, is the ,01 of a dollar, or the ratio of 
dne per cent; and ^ of ,01 is ,0025or the ratio of ^ pef 
Clint. The ^ of ^Ol^ is 005, 6t the ratio df ^ per cent ; and 
I of ,01, is ,0075j or the ratio of f per Cent. So, likewise^ 
the interest of $1 for one year, at 6 pet cent, is 6 cents^or 
jIj of one dollar^ which written in a decimal fraction, ii 
,06, or the ratio 6t 6 per cent. ; and so aify other per cent 
expressed in a decimal fraction, is the ratio of that rate per 
ceilt as appears by the foregoing Table ; from which to 
find the interest of any sum of money for any given rato 
Aiid time, we have the following 

' RULE. 

Multiply the principal, ratio, and' time, coiltinually' to« 
gether, (observing t6 placd the decimal point the same as in 
multiplication of decimals) and the last product will be thd 
interest required. 

EXAMPLES. 

1. Required the iiitetest df $315 36 for 4 yeurs, at 6 pef 
cent per annum. ^ 

$315 3& principal. 
,06 ratio. 

18,9216 Interest for 1 yealr 
^ . X 4 by time. 

~ 75,6864 Ans. $75 68cts. 6j*^m. 

2. What is the interest of $537 48 for S^years, at 5| 
j^er ceilt per annum. • ^ Ans.lflOS 46 4^. 

3. What is the amount 8Pt736 58 for 8| years, at 6 per 
cbntpeSr annum. % Ans, 1386 70 4f^x 



•tllPLB .INTERESt BT DSClMALi. l3f 

CASE IX. 

^7%< amount, time, and ratio, given to find theprineip^. 

RULE. 

Multiply the rtftio and time together, and add 1 to the 
ffroduct for a dSvisor, hy Which dii^ide the amoont, abd the 
qootient tvill be the principal required. 

£±AMPL£8. 

1 . What principal will amount to $ 1 1 38,2 1 50 i|i 5 y^ears, 
Hit 6 per cent per annum ? 

,06 X 5+ 1 = 1,30)11 38,21 60($875,55 Ans. 

2. What principal will amount to $2844,82650 in Ifjk 
years, at 7 per cent per annum. ^ Ans. $1865,46. 

'3. Whkt 'principal, a!t 6^ per cent per annum, will amount 

to $2216,10, in 12 years. Ans. $1245. 

» 

CASE III. 

^he aniduht, principal^ and tiiM, given, to find thd ratio. 

RULE. 

Subtract the principal from the amount, and divide the 
Remainder by the product of the time and principal, and the 
"quotient will l^e the ratio required. 

EXAMPLES. 

1. At wliat rate per cent will $850,22 amount t6 
$1156,2992 in 6 years ? Ans, 6 per cenk 

From the amount $1156,2992 
Subtract the principal 850,22 



$850,22x6=5lOl,32)306,0792(,06=:6 per cent. Ans, 

306,0792 



j^ 



2. At what rate per ceiit will $325,00 amount to $390,00 
in 4 years? ^n^., ,05, or 5 per cent% 

3. At what tatepeir cetft will $450, amount to $698,625 
in 8} years ? Ans. ,065, or 6^ per cent^ 

4. At^ what ntte per cenit will $381 gain $240,03 ^Bftwet^ 
fn^^ears. 
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Note, In diis question it will be seen that the principal) 
interest, and time, are given, to find the rate per cent^ 
Therefore, if we divide the interest by the prodnci of the 
principal and time, the quotient will be the rate per cent. 
Thus, 381 X 9=3439(240,03(07=7 per cent, Ans. 

5. At what rate per cent will $500 gain $127,50 interest 
in 8^ years 1 Ans. 3 per cent. 

CASB XV. 

Tkeprincipalf rate per eent^drrd amount given, to find the time.- 

RULE. 

Subtract the principal from the amount, and the remain- 
der will be the interest. 

2. Divide the interest by the product of the ratio and 
principal, and the quotient will be the time. 

E3CAMf>L£8. 

1. In what time Will 9325 amount to $390, at 5 per ce^ 
per annum ? 

$390,00. 
325,00 

325 X05s= 1^,25)65,00(4 years, Ans. 

65,00 

2. In what time will $450 amlount to $696,625. at 6^ pet 
•cent, or ,065 ? Ans. 8 ,5 or 8 J years. 

3. In what time Will $381 amount to $621,03, at Tyet 
tjent I Ans. 9 years. 

4. In what time will $500 gain $127,50 interest at 3 pe9^ 
xjent ? 500 x ,03 =15,00) 12 7,50(8,5 ==58 J yeara 

5. In what time \n\l $856,17 gain $222,6042 at 6 per 
•cent per annum ? Ans, 4^ ye^ti^ 

CASE V. 

To cdhulate interest for days. 

RULE. 

Multiply libe principal by the fs^o imd that product hf 
%he given nnmber of days, and divide the last product by 
^65, (the number of days in a yeai?,) ftAd yo« Witt hare tkv 
Interest requiredv * 
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EXAMPLES. 

1. What is tlie interest of $341 for 2S0 days, «(t 6 pet 
leent? $341 

,06 

20)46 
250 . 

102300 
4092 

365)51 15,00(14,0134- =$14 Ic. 3m.+ 

2. What is the interest of $125 for 135 days, at 5^ per 
xem per annirra ? Ans, $2 54c. 2^om.+ 

3. What is the invest of $525 for 73 days, at 7 per centt 

Ans, $7,35 

CASE VI. 

T^ compute interest on notes or obligaitiens, when ^tkeft itn 
payments in part, or endorsements^ 

RULfi. 

» 

1. Find the atnodnt of the wholid principal for the whok 
time. 

2. Find the amoiintxyf each payment from the time it was 
pBid to the time of settlement ; and lastly deduct the amoudk 
■of the several payments from the amount of the whole pria 
ripal. 

EXAMPLES. 

1. For value received, I promise to pay WilUam Met^ 
<th^nt, or order, five hundred dollars, w^ith interest. July 
1st, 1828. James PatwelZt. ^ 

Endorsements. 
Received, February 1, 1829, $158. 
«* April 11, 1830, $225. 

« June 6,1831,$ 50> 

How much remained due, April 16th, 1832, intetest A 
^6 per 'Cent ? 

Principal on interest from July 1st, 1828, $500 00 

Interest to April 1 6th, 1 832, 3yr. 9m. 1 5d. (45j[m.) 1 1 3 79 

Whole amount of prlncipaly 4613 9i 



thirst payment Feb. 1> 1829, $158,000 
Interest to April 16th, 1832, (38jm.) 30,415 
Sedbtt^ payttiertt, April 11, 1830, 225,000 
Interest to April 16th, 1832, (24|m.) 27,187 
*rhird payment, June 6, 1 83 1 , 50,000 

Interest to April i6th, 1832, (lO^nt.) 2,583 

Amount of the paynients deducted, $493,185 

^ Aiu.— Remains due, April 16th, 1832, $120,565 

« 

t. On deteand, (dt value received, I promisee to pay Peter 
Trasty, or order, six hundred and fifty dollars wi^ interest. 
May 11 tb, 1829. • Timothy Careful. 

I|650 Endorsements. 

Jtine 1, 1830, received $241 25 
April 16^ 1831. $125 50 

September 6, 1832 $208 00 

How nfiuch remained dtie on isaid note, January l6th, 1834 
interest at 6 per cent ? Ahs. $167 62c. 6m 

$1000. New London, September 20^ 1830. 

For value received, 1 promise to pay James Judson, af 
t^rder) one tkousatid dollars, on demand, with interest. 

JaMSS KiCHAllDSeN. 

^Indorsements, 

October 15, 1831, receiwd, $500. 
January 20, 1832, $225. 

April 10, 1833, $158. 

March 5, 1834, $177,50. 

Vlbi^ rtitLc)i femalns due on said not^, February 25Ui^ 
V835, allowing interest at 6 peir cent ? Ans, $34 55c. 9mb 

^he foregoing rule for computing interest on notes and obligRtioni wheri 
Ifendorsemenls have been jnade, may (te consiaered incorrect, from the fttet 
^at it does not proceed dn the giiduritl of ^he aM^nd paynent of interest. 
But It may be considered correct, wbene notes or oblications are given on 
interest^ payable at a future period, without any conditions of paying the 
interest annually.^ Thuk, if A giVe *B his note on interest, for 9100, paya- 
ble at some future period, witnout any eonditimi of paying the interest 
yearly, B cannot demand aiiy part of tne note, or inVereSt, uAtil the time 
arrives when the whole becomes due ; and in this ease, if A l^ltHnces to d 
toy part of said note or interest, by ^ay of MdorsemebH bofors «aid note 
becomes "dne, heis entitled tp interest on said endorsement, firoin ^be time it 
Was paid, up to the time when the note becomes dae ; becatise intms case) 
B will have the use of A's money befbr* it bteooMS dtte» and oafM^ Hmti^ 
ln^%o pay imterett ob tbt M*t> 
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iBui wfanB n^tira tre giyen payable at a ftifeura period with {adernt mtu* 
any, this rule witl not be correct, ^or if A gives fi kis note for $100rfo*, 
a term of ^ears on interest, at 6 per cent, to be paid antmnlly at thd end dl 
each year, and A aceordingly pays the yearly interest of $6, and has it en* 
doFsed thereon, (which according h> the tenor of A*s note is then justly dud 
to B) it is evident that A would Hot be entitled to any intierest on these en- 
dorsements of the yearly interest, at the time of final settlem'ebt. For A is 
oound to {^ay this yearly interest by the tenor of his-note. It is therefore 
ievident that in thi& case, the foregoing rule will not ^Itc i correct result. 

CONNECTICUT RULfi. 
Established by the Supreine Court of the State of Gk)nn. 

" Compete the interest V6 the time of the first pa3anent^ 
if that be one year or more from the time the' interest com^ 
taenced, add. it to .the printipai, and deduct the payment 
from the sum total ; if there be after payments made, com^ 
piite the interest on th^ balance due to the ne^t p^iyment) 
&nd then deduct the payment as above ; and in Kke man* 
ber, from one payment to anodier, till all the payments ard 
'absorbed ; provided, the iitlf\e between one payment and an- 
other be one yeai^ or mdre. But if any payment be made 
before one yearns interest has accrued, then compete the 
interest on the principal sum due on the obligation', for ond 
year ; add it to the principal, and coibpUte tne interest on 
the sum paidj fit)m the time it was paid, up V6 the end of 
the year ; add it to the sum paid, and deduct that sum from 
the principal and interest added as above."'. 

*' If any payments be mad^ of a less Sum Aan the inteF>> 
est, arisen at the time of such paynient, no interest is to bd 
computed, but ottly on the principal sum for any period.^ 

EXAMPLES. 

1. A note, dated January 4th, 1829, was given for llODO^ 
on interest, at J6 per cent, and there were payments em 
dorsed on it as follows, vit : 

1st paymifent, February 19th, 183D> $200v 
2d " June 29th, 1831, $50a 

3d '» November 14th, l831> $360v 



i\rn%-^-reviSUm 



* If ayete do6s not extend beyond the time of final se'ttlemeht : bat if it doe^ 
then find the amOjint of the principal remaining unpaid, up to the time of 8ettl0i> 
ment : likewise the amoUnt of the sum paid, from the time it was paid, up t6 
the time c€ fiAal settlement, and deduct this amount from the amount of th^ 
principal. But if there be several payments made within said time, find the 
amount of the several paynbents, from the time they were paid, to the time o^ 
aettlement, and deduct tkb tum^ ^e several uaMtonts, Mm the anumiit of im 
Ifeinc^ 
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I demand how n^uch remaina due on said note, the 24th 

of December, 1832. 

$1000,00 principal of the note. 

67,50 interest to Febraary 19th, 1830, (ISj^mo.) 

1067,50 amount. 
200,00 1st payment deducted. 

867,60 due February 19th, 1830. 
70,845 interest to June 29, 1881, (ifi^mo.) 



li I 



1938,345 amount. 

500,000 second payment deducted. 

438,345 balance due, June 29di, 1831^ 
26,30 interest for one year. 

;s5^ .»o.„.r„ :..,.,. . . 

373v50 $ ^niount of 3d payment to June 29, 1832, 
^ i (the end o( the year) being 7} months* 

91,145 due June 29th, 1^32. 
2,657 interest to Dec. 24th, 1832, (5m. 26d.) 



93,802 balance due on said note, Dec, 24th, 1832. 

MASSACHUSETTS RULE. 

'* Compute the interest on the principal sum to the first 
time when a payment was made, which, either alone or to- 
gether with- the preceding payment, (if any,) exceeds the in^ 
terest then due ; add that interest to the principal, and from, 
the sum subtract the payment, or the sum of the payndents 
made at that time, and the remainder will be a new princi** 
pal, with which proceed as with the first principal ; and so 
on to the time of settlement. 

$800. March 1, 1822. 

I. For value received, I promise to pay William Stanby, 
or order, eight hundred dollars, with interest. 

Jambs Patwbll 
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♦ 

Endorsements. 

UtLj 1, 1823, received $30a 

June 16,,1824, $ 90 * 

Seplember 17, 1825, $ 12 

December 19, 1825, $ 16 

March 1, 1826, ", . $108 

October 16, 1827, ..,,.. $350 

What was there due, August 31, 1828, interest at 6 per 

cent? Ans. $115,77+ 

» 

Operatbn, 

The ^pcineipml, • •..'. . , , . $600»00 
InterMt firom March 1, 1822, to May 1, 1823» (14 mo.) • • 56,00 

Amount^ • - • • - •/. • • • $85.6400 

Payment May 1, 1823, a aum greater than the inteseat, - - 300,00 

Poe May 1, 1823, forming a new principal, .... $556,00 
Int. of $556 from Ma> 1, 1823, to June 16, 1824, (13^0.) • 37,53 

Amount, .... $593,53 

Payment Jane 16, 1824, a sum greater than the interest doe, - 90,00 

■ p' 

]^e June 16, 1824, forming a new principal, ... $503,53 

Inl. on $503,53 from June 16, 1824, to March 1, 1826, (20^mo.) 51 ,6) 1 



".-"»»i"*» 



$555,14 
Pay'! Sept 17, 1826, leas than the interest then due - $ 12 
Payt Dec. 19, 1825, « ♦« «* 16 

Pay't March 1, 1826, a sum greater than the interest, . • 108 

—^136,00 
V „ 

Doe March 1, 1826, forming a new principal, ... $4l9,l4 

Int. from March 1,1826, tQ Oct 16, 1827, (19imo.) . ' •> - 40,86 

• ■ ■ 

$460,00 

Pay*t Cot 16, 1827, a sum greater than the interest then due, 350,00 

Due Oct. 16, 1827, forming a new principal, ' • . - $110,00 
latertat hati^ Oct. 16, 1827, to August 31, 1898, being the ) 5^77 

time of settlement, (10^ months.) > 

Balance dae, August 31, 1928. - $115,77+ 

•500. January 1, 1830. 

2. For value received,! promise to pay Peter Trusty, or 
<»der» five hundred dollars, with interest. 

William Patson. 



On this note were the following Endorsements^ 

April r, 1 830, received $40 
October 14,1830, ....... $ 8 

• March 1, 1831 , . . . $12 

ApriH,183l, .......... t30 

How much remains due August 16, 1^31, interest at 6 
pet cent ? , Ans. $455,57. 
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COMPOUND INTEREST 

Is that which arises both from the principal aiid interest ; 
t)iat is, when the interest is added to the principal at the 
end of the year, and on that amount the interest c^s't for 
another year and added as before ; and so on for any num- 
ber of year^. 

• EULE, 

Find the interest for 1 year, and add it to thi» principal ; 
call this the amount for the first year. Find the interest of 
Ibis amount and add it thereto for the' amount of the second * 
and so on for any number of years. 

Subtract the original principal ftrom the last amount, and 
the remainder will be the Compound Interest. 

1. What is the amount, and what the eompoiind intereat, 
of $150 for 3 years, at 6 per cent per- annuni ? 

Operation. 

$150=s;ist principal. 
6 • 

l^,OOs=iAtere«t. 
150 = 1st principal added, 

} 59,00= amount for the 1st yeai, or 2d |artad|ML 
6 

. . *9,5400=:interest. 

159, r=2d principal added. 

1 68,6400= amount for the 2d year, or 3d principal. 

6 

lOa 12400 sintorisat. 

ICftotod 0VCF4 
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10,ll240a:=:mtere8t 
168^4 

$178,652400=saiiiouiit foT 3 years a=$ 178 65cts. 2,4ul 
150, = first principal subtracted. 

f 28,6524003=compound int. for 33nr8.:^$28 65c. 2,4in. 

2. What will 9125 amount to in 4 years, s^t 6 per cent 
^r annum, compound interest? Ans. $157,80c. 9m+ 

3. What is the compound interest of $750 for 5 years» 
at 5 per cent ? AM.*$2Q7fil + 

4. What will be the amount of $410»50 for 3 years, at 6 
pei^cent? " An^. $488,9 12+ 

5. What is the compound interest of $500 for 3 years, at 
6 per cent ? ' Jjis. $95,50c. 8m« 

6. What is the amount of $1000 for 4 years, at 6 per 
cent per annum, compound interest ? 

Ans. $ 1262, 47c. 6^m.+ 
Note. WheQ there are months, or months and days, in 
the question, first find the amount for the years, and on that 
amount calculate the'interest for the months, or months and 
days ; this interest added to the amount for the years will 
give the amount required. 

7. What will $148,25 amount to in 3 years and 6 months, 
al 6 per cent? Afu. $181,865+ 
8. What is the compound interest of $500 f(Nr 4 years 2 

months and 15 days, at 5 per cent t Ans, $114,08+ 

BY DECIMALS, 

RULE. 

Multiply the principal continually by the amount of $1 or 
£1 for one year, at the given rate per cent, until the num- 
ber of muhiplications is equal to the given number of years* 
Thus, at 5 per cent, the ampunt for 1 year is 1,^05 ; at 6 per 
cent, it is 1,06, &c. 

1. What will be the amount of $500 fpr 3 ]^ears, lit 6 
per cent per 'annum ? 

Thus, 500 X 1,06 X 1,06 X 1,06 =$595,608, Ans. 

Or, find the amount ot $1, for 3 years^ at 6 per cent per 
tonum. ' ' 

13 . 
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1,06 amotint for 1 year. N^te. Since the amount 
1,06 of 2 dols. will be jttst twice 

as muck as 1 dollar, and 3 
dollars 3 timea as much as 1 
dollar, and so on, it is evident 



636 
106 



\ 



1,1236 amount for 2 yrs. ^""*^' »"^ ~ y*' V 

} 0g ^ that It we multiply the amount 

' of $1 by any given number of 

dollars, we have -the amount 

for that number of dollars. 



67416 
11236 



1,191016 amount for 3 yrs. Thus, the amount of $1" for 3 
years, at 6 per cent,' is 1,191016; this, multiplied by $500,. 
gives the amount $595,508, the same as in example Ist. 

Hence we may have a Table showing the amount of j^ 
or $1, for any nijmber of years, by which we may easi^ 
find the amount of any si\m for the same time, by multiply- 
ing the amount taken from the Table by the given sum. 

A TABLE, 

Showing the amount of $1, or £l,for any number of year Sy, 
not exceeding 20, at 5 and 6 per centy Compound Interest. 



YEARS. 


5 PER CENT. 


6 PER CENT. 


YEARS. 


5 PER CENT. 


6 PER CENT.[ 


1 


1,05 


. 1,06 


11 


1,71034 


1,89829 


2 


1,1025 


1,1236, 


12 


1,79585 


2,01219 


3 


1,15762 


1,19101 


13 


1,88565 


2,13292 


4 


1,21550 


1,26247 


14 


1,97993 


2,26090 ^ 


5 


1,27628 


1,33822 


15 


2,07893 


2,39655 


6 


1,34009 


1,41851 


16 


2,18287 


2,54727 


7 


1,40710 


1,50363 


17 


2,29201 


2,69277 


8 


1,47745 


1,69384 


18 


2,40661 


2,85433 


9 


1,55132 


1,68947 


19 


2,52695 


3,02559 


10 


1,62889 


1,79084 


20 


2,65329 


3,20713 



3. What is the amouut, and what the Compound Interest, 
of $350 for 5 years, at 6 per cent ? 
Am't of $1 for 5yrs. at 6 per cent, by the Table 1, 338^2 
Multiply by the principal, • - - • 'X 350 

669nob' 
401466 

5=s468,37700 
• . • - , 350 I 



Answer.- Amount for 5 years, 
Subtract the principal, 

Leaves the Compound Interest, 



$118,377 
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' 4. What is the amount, and what the Compound interest 
of $311,25 for 6 years, at 5 per cent? 

Ans M41 7,103 Amount. 
^ wAWJ. J $105,85,3. Compound Interest- 

[The learner may work all the preceding examples in 
. Compound Interest by the foregoing Table of Amounts, if 
necessary for further practice.] 

Note. Any sum at 6 per cent, Simple Interest will double 
itself in 16 years 8 months ; and at Compound Interest, in 
1 1 years 8 monihs and 22 days. 

(iuestioTis, • 

Whatt does the term per centum, ox What concise Rule have weforcalca 

per cent, signify t lating interest for New York State ? 

What is Interest ? What is Commission T— Brokerage !— > 

What is the R&te^f interest, establish- Insurance?— Stock? 

«dbylaw1nthe New England States ? When is Stock said to be at par! 

' What is the la-wiul interest in New When above par ? When below par? 

Tork State ? When the rate per cent is expressed in 

What is the Principal?— Rate? — a Decimal Fraction, what is it called I 

Amount ? Havinng the amount time and rate pex 

What ia Simple Interest ? cent gi ven, how do you find the principal^ 

Bow do you find* the interest of any Having the amount, principal and-tiroe 

«um for 1 yesur ? "given, how do you find tlie rate per cent ? 

What is the general Rule for calcula- Having tiie principal, rate per cent and 

ting interest for any number of years, amount given, how do you find the time ? 

months, &c. ? How do you -compute the interest on 

How do you find the interest of any Notes, or obligations where endorse- 

sum for any number of months at 6 per ments have been made ? 

cent ? What is Compound Interest t 

' How do you oalculate interest for What i& the Rule for Compound Inter- 

inoaths and days, at per cent ? est ? 



DISCOUNT 

Is an allowance made for the payment of any sum of 
money before it becomes due." After the discount is de- 
ducted, the remainder is the present worth ; or, such a sum 
as, if put at interest, at the given rate and time, would 
amount to the given sum. 

RULE. 

1. As the amount of $100, or jCIOO, at the given rate 
and time, is to the interest of 100, at the same rate and 
time, so is the given sum to the discount. 

Subtract the discount from the given sum, and the re- 
mainder is the present worth.— Or by 
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H Sindetlie giy«ii smnby the amoufitof $l)Or jE7I, at 
the given rate and time, the qootient will be the present 
worth. Subtract the present worth from the given sum, 
and the remainder is the discount.* 

EXAMPLES. 

1. What is the present worth of $132,50, diie 1 year 
hence, as 6 per cent discount ? 

' tBj 1Mb IJ [By Rnls S.] 

A. in« I iQo^o The amoimtof $1 for 1 

As 106 : 6 : : 132,50 y^^^^j g p^, ^^^^^ i^ ^1 06 

Tb<nefore 1,06)132,50(125 iinf. 



6 



106,00)795,00(7,50 dis. ^^® 



132,50 53000 



74200 265 

212 



P is. 7,50 53000 530 

Ans. 125,00 present worth. . I^ 

2. What sum, in ready money, will discharge a debt of 
£&40f due 3 years 4 months hence, at 6 per cefit 1 

Am't of £1 for 3 years 4 > £ £ £ 

months, at 6 per cent, ) 1,20)540,00(450 Arts, 

3. What is the present worth of 500 dollars due 2 years 
♦ ^E'v^tktha hence, at 5 per cent ? 

l,125)500,000)444,44,4+Afw. 

4. What is the present worth of $10^0, due 5 years 10 
llonths hence, at 6 per cent ? > Ans. $800. 

5« What is the discount of $460, due 2 years 6 mdnths 
hence, at 6 per cent ? Ans. $60. 

6. Bought goods to the amount of $1260,50 op eight 
mdnths credit : how much ready money must I pay to dis- 
charge the same, discounting at 6 per cent ? 

An^. $1212, Ic. ^ffl.+ 

Note* When sundry sums are payable at different times, 
find the present worth of each payment separately, and 
then add ihem together. 



* TUs ]m preciMly the same as Caso IJ[, Simple Interest by Decimals, since the *« 
prescmt woith of anr sam is such a principal as, If put at interest for the given 
rate and time, would amount to said sum, it follows that we have the amooat, 
timo and rate per cent given, to find the principal, or present worth. 
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'7. What is ihe present worth of $1000, one-half payable 
in 8 months, and the other half payable in 8 months- after 
fbat, at 6 per cent discount ? Ans, $943, 73c. 2m. 4- 

8. What is the discount of $1384, of which $500 are 
j>ayable in I year 4 months, and the remainder at the end 
of 4 yeajrs, at 6 per cent? Ans^ $208, 13c. 3m.+ 



EQUATION OF PAYMENTS. 

Equation of Payments is the method of finding the meaa 
dme to pay at once several debts, due at different times. 

Multiply each payment by the time at which it is due, 
then divide the sum of the products by tlie mm of the pay- 
ments, and the quotient wiifbe the answer. . 

EXAMPLES. ^ , 

1. A owes B $380, to be paid $100 in 6 months, $120 
in 7 months, and $160 in 10 months ; what is the equated 
^time ibr the paynlent of the whole debt 

lOOx 6;= 600. 

120 X 7= 840 

>60xl0=rl600 



$380)3040(8 months: Ans. 

2. A merchant owes $500, payable as follows ; $150 in 
4 months ; $200 in 6 months, and the rest at 8 months, and 
he is to make one payment of the whole ; l^^mand ihe 
equated time. ^^V^^ months. 

3. A owes B $150, to be paid in 6 months flpiSO to be 
paid in 8 mouths ; $200 to be paid in 10 months, and $250 
to be paid in 12 months ; what is the equated time for the 
payment of the whole ? Ans. 9^ inonths. 

4. What is the equated time fot the payment of $12,00 of 
which $500^ are payable in 10 months, $400 in 20 months, 
and the rest in 2^ years ? Ans, 18^ months. 

5. A merchant owes $1800, to be paid ^ in 5 months^ -j 
in )0 months^ 1 in 18 months, and the rest in 20^ month8| 

J3* 



100 ANNUITIFS AT 8IMPT.E INTEEfiST. 

Mdwidi«9 to pay the whole at once ;. I deniand the equi^ed 
lime Ans. 13^ mouthA. 

Questions, 

X. Whftt Is Discount! 9. "Wlien several sums are payable ai 

S. What is the present wortii of any differem times, how 4o you find the pre* 

mm f sent worth t 

8. (Rules.) How do you find the Dis- 
count of any sumf 1. What js Equation of Payments ? 

4. How do you find the present 8. What"iB the rule for Equation of 

worth! Payments? 



ANNUITIES AT SIMPLE INTEREST. 

An annuity is a sam of money payable every year, or tot 
a certain number of years, or forever. 

When the annuity is not paid at the time it becomes due, 
it is aaid to b^n arrears. 

The sum of a]^ the annuities, together with the interest 
due on each for the time they have been forborne, is ealled 
the amount. '. * 

w 

I 

I. To find Ae wnonnt of an Anwuity, 

EULE« 

. 1. Cast the interest on the given annuity for one yeaf» 
then for two years, three years, four years, &c., up to the 
given tfme, less 1. Then multiply the annuity by the given 
number of years, and add the product to the whole .interest, 
and the sum will be the amount required. 

* EXAMPLES. 

^. If £tn^nuity of 200 dollars per anni^m reniain unpaid, 
(that is, inprearS)) 6 years, what is the amount due, reck- 

teresti 



onifig inteftst at 6 per cent. ? 

The interest of $200 for I year is 
*< " " 2 years is 

" « '* 3. years is 

" ** " • 4 years is* 

** " " 5 years is 



$12,00 
24,00 
36,00 
48,00 
60,00 



€ years annuity at $200 per yesur is . » , ' 1200,00 

Ans, $1360;0Q 
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2. If a salary of $325 per year remain unpaid^ or in ar- 
rears, for the term of 5 years, what araK>unt is theft due, iiv 
ferest at 6 per cent ? * * .An^. $1820. 

3. If a man, having an annual pension of $75 a year, re-' 
ceive no part of it until the end of 7 years, what is the 
a'bount due, interest at 5 per cent ? Ans» $603,75- 

2. When an annuity is bought off, or paid all^ at once, at 
the beginning of the first year^ the sum that is paid for it is 
called the present worth 

To find the present worth of an annuity at Simple Interest. 

RU££. 

Find the present worth of each year by itself, discount- 
ing -from the time it falls due, and the sum of all the present 
worths will be the present worth required. 

EXAMPLES. 

1. What is the present worth of an annuity of $500, to 

Y^ontinne 4 years, at 6 percent per annum ? 

As 1Q6 : 100 : r$500 : $471,698I+pres. worth 1st year. 

112 : 100 : : 500 : 446,4285+ « 2d y«ar. 

118 : 100 : : 500 : 423,7288+ •• 3d year. 

m:100:: 500: 403,2258+ «* 4th year. 



-■•»♦■ 



Ans, $1745,0812=$1745, Sets. l^^m. 

2w What sum of ready money is equal to an annuity of 
1 00 -doUscrsto continue 3 years, discounting at. 6 per cent ? 

iln^. $268,371. 

3. What is 600 dollars yearly rent, to continue 4 years, 
wprth in ready money at 6 per cent ? Ans. $2094, 09 Jc. 

4. What is the present worth of an annual salary of 800 
dollars, to continue 5 years, at 6 per cent ? 

Aiw. 1^3407 51,2c. 



Questums, ' ' 

1 . What is u annuity ? 4. 9ow do you find Ui0 anMunt of aa 

S. When is an annuity said to be in ar- annuity T 

rears ? 5. Whtt Is the preMUt ifwth tai an 

3. What is the sura of all the annul- ai^nuity f * 

tfes, together with their interest, call- 6. H0W do you find the pretent wortk 

•« ' of an annuity 1 



TO FIND THE NET WEIGHT OF ANY OOOJ)S OR MER- 
CHANDIZE, WHERE TARE IS ALLOWED. . . 

This is a jpart of the rule formerly called Tare and Tret, 
th^ remainder of which is now become obsolete in the Uni- 
ted States, there being no such allowances as Tret, QlojT, 
4&c. now made use of. We shall here notice, 

1. Gross weight, which is the whole weight of any kind 
of goods, including the box, cask, bag^ &c. that contains 
them. 

2% Tare, which is an allowance made for the box, cask> 
bag, Slc, which contains them, and is either at so much 
per box, bag, &c., or at so much per cwt., or at so much on 
the whole gross weight. . 

3. Net, which is what remains after the Tare is taken out. 

CASS I. 

If the question be an Invoice, add all the gross weights 
into one sum, and* all the tares into another sum ; then sub- 
tract the whok tare from the whole gross, the remainder 
will be the net. * 

EXAMPLES. 

J. What is the net weight of 4 hogsheads of sugar 
marked with the gross weights and tares, as follows ? 



cwt. 


qrs. 


Ibt. 


B». 


No. . 1, ^ 9 


2 


14 Tare 105 


No. 2,-8 


3 


20 


" 87 ' 


No. 3, — 9 


1 


17 


«* 95 


No. 4.-8 


2 


13 


^ 84 


Whole gross, 36 


2 


8 


3711b.tot.tare. 


Whole tare 3711b.=3 


1 

• 


7 


• 


Ans. 33 


. 1 


1 net. 


2. What is the net wefi 


[ght t)f 5 tierces t>f rice, No. asd 


weight as follows ? 


%^ 






cwt. 


qn. 


lbs. 


Ibt. 


No. 1,-4 


3 


15 Tare 41 . 


No. 2,-4 


1 


12 


« 50 


No. 3,-3 


3 


21 


« 48 


No. 4,-4 


2 


22 


«i 47 


No. 6,-4 


1 


25 


" 45 



Ans. Net 20c wt. Iqr. 40x1 
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€ABE It. 

When the tare is at so much for each box, cask, bag, Ac. 
that ooataiDs the goods, multiply the tare of obo by the mim- 
ber of boxes, bales, &c., and subtract the product from the 
gross, the vemainder will be the net. 

EXAMPSiSS. 

1. In 5 hhds. of sugar, each weighing 9c wt. 3qrs. ITlbs. 
gross, tare 78lbs. per hogshead, how much net ? 

CWt. qT8. U>8. 

^3 17 gross of 1 hogshead. 



49 2 1 gross weight of 5 hogsheads. 

78 X 5 = 3 1 '26 whole tare of 5 hogsheads. . 

Ans. 46 3 net. 

H, What is the net weight of 12 tubs of bstter, each 
weighing IcwL 2qrs. lllbs., tare per tub 17 pounds ? 

Ans. 17cwt. Iqr. I21b8. 
« Note. It has now become a general custom and law, to 
call lOOlbs. of almost erery article of merchandize a hund- 
red weight, instead of 112lbs. as formerly practiced, and in 
the following examples this custom is adopted. 

3. In 285 barrels of raisins, each weighing Icwt. 3(ps. 
151bs., tare per barrel 161b8f, how many pounds net *? 

Ans. 495901b8. 

4. In 17 bags of coffee, each weighing 97 pounds 5oz.> 
tare per bag 3 pounds 7oz., how much net ? 

Ans. 15cwt. 3qrs. 201bs. 14oz. 

5. What is the net weight, and value, of 8 hogsheads of 
tobacco, oach 9c wt 2qr8. 2 libs, gross, tare per hogshead 
96 pounds, net at 8| c^nts per pound ! 

.Ans. Net 7000 pounds. Value $612,50. 

6. Sold 15 hogsheads *of sugar ,^ each weighing 8c wt. 3qr8. 
17lbs., tare per hogshead 45lbs.; required the net weight, 
and its value at 7^ cents per pound. 

Ans. Net 12705. Value •984,63f . 

CAS3SUI, 

When the tare is at so much per cwt., divide the given 
quantity by the aliquot parts of a hundred weight for <he 
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tare, which subtract from the gross the remainder will be 
the net. 

SXAHPL-ES. 

Note, The examples in thi$ Case are piredicated on the 
modem custom of counting lOOlbs. to the cwt. 

1. In 10 casks of rice, each 4c wt. 2qrs. Idlbs., tare per 
cwt. lOlbs., wh^t is the net ? 

cwt. qn. . Jte 

4' 2 15 
10 



10 pounds=b^)46 2 00 

2 15 



Ans^ 41 3 10 Net. 



2. What is the net weight of 9 barrels of potash, each 
weighing gross 2cwt. 3qrs. 181bs., tare 12^lb8.' per cwt. ? 

Ans. 23cwt. Oqf. 71b. 6oz. 

3. Bought 43cwt. 2qrs. 201bs. of sugar,^tare pp cwt. 10 
pounds ; required the net weight, and its value at 8dols. 
33cts. per cwt. ^ C Net 39cwt. Iqr. 8lbs. * 

^^*; I Value $327, 61c. S^m. 

4. What is the net weight, and value, of 24 barrels of figs, 
.each Icwt. 3qrs. 22lbs., tare per cwt. 12^1bs., at 7 cents 

per pound? v J Net 41cwt. Iqr. 12lbs. 

^^^' I Value $289, 59cts. 

5. In 83c wt. 3qrs. 15lbs. gross, tare,per cwt. 15lbs., what 
is the net weight? Ans. 71 cwt, Iqr. 6^1bs. 

Questions. 

Are there any such allowancei now do you find the net weight t 
made as " Tret and Cloff ? llr When the tare is so much per box. 

1. What is Gross weight ? caslc, bag, Ac, how do you find the net 

S. What is Tare 1 weight t 
3. What is Net ? III. When the tare is at so mach per 

cwt., how do yott find the net weight ? 
I. If the question be an Invoice, how 



BARTER 



Is the exchanging of one commodity for another ; and 
directs merchants and traders how to make an exchange 
without loss to either party. 
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RULE. 

Find, the value of the article whose quantity is given ; 
then find what quantity of the other article, at the proposed 
rate can be bought for the same money .^ 

EXAMPLES. 

1 What quantity of sugar, at llcts. per pound, must be 
given for 11 lbs. of indigo, at $2,50 per pound ? 

First see what lllbs. of indigo will come to at $2,50 
per pound. — Thus, $2,50 X 1 1 =$27,50. Then $27,50cts. 
-r-ilcts.=2501bs. Answer. 

2. How piuch tea, at $ ,38 per lb., must be given for 
24bush. of wheat, at $1,25 per bushel? ^Ans. 78f|lbs. 

3. How much salt, at $1,50- per bushel, must be given 
for 15bu3h. of oats, at $ ,37^ per bushel ? Ans. 3bu. 3pks. 

4. A man sold 3561bs. of pork, at 8 cents per pound, for 
which he received 10 dollajrsin money, and the rest in com 
at $ ,75 per bushel ; how much com did he receive ? 

Ans, 24^ bushels. 
[Find what 3d61bs. of pork will come to, then deduct the 
$10 from that sum ; then &ad how many bushels may be 
had for the remainder.] #> 

5. How much rice, at $4,68 per cwt., must be given for 
3^ hundred weight of raisins, at 8cts. per pound ? 

, Ans, 6cwt. 2 quarters 22 -^j pounds. 

6. A and B bartered, A had 2501bs. of sugar, at llcts. 
per pound, for which B gave him lllbs. of indigo ; what 
was the indigo rated at per pound ? Ans. $2,50. 

7^ A delivered B 3 hogsheads of brandy at $i,08 per 
gallon, for 135 yards of cloth ; what was the cloth per 
yard ? Ans. $1, 5 lets. 2 mills. 

8.' A farmer delivered to a merchant 5 cords of wood, 
at $6,50 per cord; in pay he received 16 gallons of mo- 
lasses at $ ,371 per gallon, 2 barrels of flour at $6,25 per 
barrel, i?yds. of*^ broadcloth at $4,37^ per yd., and the rest 
in money ; how niuch money did he receive ? Ans. $5 J. 

The ready money and barter price of one article, and" the 
ready money price of the other given, to find its barter price. 

9. A has linen cloth worth $ ,42 per yard, ready money, 
but in bartering he will have $ ,50 per yard ; B has broad* 
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cloth worth $4,50 per yard, ready money ; at what price 
ought B to rate his broadcloth per yard to be in proportion 
to A's bartering price ? 

•It. oti. cts. eta. 

As 42 : 50 : : 450 : 535f =$5, 35fcts. Therefore, B 
must rate his broadcloth at $5,35|- per yard, to be in pro- 
portion to A's bartering price. 

10. A has 240 bushels of rye, at $0,90 per bushel, 
which he 'barters with B at $0,95 per bushel, for wheat . 
worth $1,12 per bnshdl, ready money ; what ought B to 
rate his wheat at per bushel to be in proportion to A's bar- , 
tering price, atid how mapy bushels of wheat must A re- 
ceive for his .240 bushels of rye ? 

^^ i Bartering price of B's wheat $1,18|. 
' i A must receive 192f bushels. 



/ LOSS AND GAIN 

Is a mjie by which merchants and tradei^ discoTer their 
profit or loss in trading. It also instructs them how to rise 
or fall in the price of their, goods, so as to gain or lose so 
nrach per cent, &c. 

EXAMPLES. 

* 1. Bought 35 yards of broadcloth for $131, 25cts.y and 
sold it again at $4» 25ct8. per yard ; what did I gain on the 
whole? JLfis, $17,50. 

'2. Bought a hogshead of sugar, containing SJcwt. for 
$67,60, and sold it out at lO^cts. per pound ; what did I 
gain on the whdie I Ans. $35,30. 

3. Bought 125 yards of cambric for $62, 50ct8., and sold, 
it again at $0, 45ct3. per yard ; how much did I gain or 
lose on the whole^l and how much on each yard ? 

A 5 Lost on the whole $6,25, 
^^^' I On each yard $0,05. 

4. Bought a chest of tea, weighing 751bs., at 31 ^cts. per 
lb. and sold it again at 42cts. per poimd ; did I gain or lose, 
and how much? Ans. Gained ^7,87^. 

6« Bought a hogshead of lom containing 120 gallons, at 
5dct8. per gallon : paid fw duties $6,00, and for carting 
$2,00, and by accident 10 gallons leaked oat i at what rate 
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must I sell tho remainder per gallon, to gain $25 on the 
whdel Ans,$Q,9lc.0f^m.+ 

2. To know J^ow a commodity must be sold, to gain or loso 

so much per cent, 

RULE. 

Multiply the given sum by the rate per cent, written a^ a 
decimal fraction, and to the product add the given sum for 
the gain per cent, but subtract for the loss per cent. 

EXAMPLES. • 

1. If I buy wine at $1,50 per gallon, how must I sell it 
per gallon, to gain 25 per cent 1 

$1,50 

^5 ^ . 

750 
* BOO 



,3750 
+ 1,50 

Answer $ 1,8750=: $1,87^. 

2. Bought broadcloth at $3,75 per yard, but being dam- 
aged I am willing to sell it so as (o lose 12 per cent ; what 
must I se)l it at per yard ? ' Ans. $3,30. 

3. Bought tea at 54 cents per pound ; how must I sell it 
per pound so as to gain 124 per cent ? Ans, $0,60,7^m. ^ 

4. Bought a hogshead of sugar weighing 8jcwt. at $7 
50cts. per cwt. ; how i^uch must I sell the whole for, to 
gain 30 per cent ? Ans. $82, 87c. 5m. 

5. If 350bbls. of flour cost $2275, whiat must it be sold 
per barrel to gain 15 per cent ? Ans. $7,47 j^. 

6. Bought 120 gallons of ^ine at $1,08 per gallon, but 
by accident 10 gallons leaked ont ; at what rate must I sell 
the remainder per gallon, to gain upon the whole prime cost 
at the rate of 9 per cent ? Ans, $1, 28c. 4^m.+ 

3. The prices at which goods are bought and sold being given^ 
to find the rate per cent of gain or loss. 

RULE. 

First see what the g^ or loss is by sijbtrBolion ; then 
as the price it cost is to the gain or loss, so is $100 to th« 
gain or loss per cent 

14 
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Or, make the gain or loss the numerator, and the prime 
cost tiie denominator of a common fraction, whicb^ reduced 
to a decimal, will give th^ gain or loss per cent. 

EXAMPLES. 

1. If I buy cloth at $0,80 per yard, and sell it again at 
$1,00 per yard, what do I gain per cent ? 

Sold for $1,00 

Cost ,80 

— Or thus : 

Gain per yard, ,20 Gain pAr yard 3? , , 

. ""^k 5J?; .^r. Prime cost gQ^eaucea 

As 80 : 20 :: 100 ^ ^ Decimal Fraction, by 

100 • -1^ 1 "^ 

annexing ciphers to the nu- 

^^^rsrt^^,^^^' merator and dividing by the 

80)?0-D0(25 per cent. denominator, (see Riduction 

, of decimals,) gives ,25, or 

^^0 25 per cent, the same as be- 

.12L fore. . 

3. A merchant bought goods to the amount of $845,36. 
and sold the same for $951,03 ; what did he gain per cent 
on the purchase price ? 

If cts. $ cts. $ cts. $ ctt. 

As 845,36 : 105,67 : : 100,00 : 12,50 or 12^ per cent. Ans. 
Sold for $951,03) 

Prime cost 845,36 I Or thus, J3fU=,125=12jper ct. 
Whole gain $105,67 ) 

3. If I buy a hundred weight of sugar for $8,00, and 
sell it again at 9^ cents per pound ; what do I gain per 
cent ? * Ans, 29^ per cent. 

4. A grocer bought a hogshead of rum for $84, and by 
accident so many gallons leaked out that he sold the re- 
mainder for $67,20 ; what did he lose per cent ? 

Ans, ,20, or 20 per cent. 

5. If I buy cloth at $2;00 per yard, and sell it again for 
$2,50 per yard, what should I gain by laying out 100 dol- 
lars? Ans. $25. 

6. A^merchant bought indigo at $ J ,20 per pound, and sold 
it again for $100,80 per hundred weight-; what was lost per 
cont. ? Ans, 25 per cent 



LOSS AND GAIN. 159 

7. At 25 cents profit on a dollar, how mucli.per cent. ? 
Ans. 25 per cent. At ,30 ? At ,12^ ? At ,15 ? At ,18f ? 
At ,6| ? At ,0575, or ,05f ? At ,215, or, ,2^ ? &c. 

Note. When goods are bought or sold on credit, we 
must find, by discount, the present worth of their price in 
order to calculate the true gain or loss. 

8. Bought goodd to the amount of $442, on 8 months 
credit, and sold the same again for $478,125i ready money; 
what did I gain per cent, discounting on the purchase price 
at 6 per cent ? 

Thus, the amount of 1 dol- Sold for $478,125 

lar at 6 per cent, for 8 mos. Prime cost 425,000 

= 1,04)442,00($425. Whole gain 53^125 

Therefore the present worth Then, gain 53,125 

of the purchase price. is 425 Prime cost 425,000 ^^^'^^^^^ 

dollars. * to a decimal fraction^ ,125 

^12^ per cent. 

Or, As 425 : 53,125 : : 100 : 12,50, or 12j per cent. 

9. A merchant bought broadcloth at $4 per yard, ready 
money, and sold the same again at $4,251 on 18 months 
credit ; did he gain or lose, and what per cent, allowing Ct 
per cent discount on the selling price ? 

Ans, He lost ,025=2^ per eent. 

4. The price sold for, and gain or loss per cent given, to 

find the cost of any articU, 

RULE. 

As $100, with the gain per cent added, or loss per cent 
subtracted, is to the price, so is 100 to the prime cost. 

EXAMPLES. 

1. Sold a hogshead of molasses at $0,30 per gallon, and 
thereby gained 25 per cent ; what did the hogshead cost me ? 
♦ cts. ♦ then, lhhd,=63 gals. 



As 125 : 30 : : 100 
100 



,24 



125)3000(24c. cost 252 

250 [per gallon. 126 

."500 ' 

500 ili». $15,12 cost 01 

— [the hogshead. 
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\ 

2. Sold goods for $951,03, by which I gained 12 J, or 
$12,50, per cent ; what did the goods cost me ? 

Arts. $845,36. 

3. A merchant sold indigo at $100,80 per cwt.^ and 
thereby lost 25 per cent ; what did it cost him per lb. ? 

As 75 : 100,80 : ; 100 : $134,40 cost per cwt. 

Then $J 34,40-4^ 112 =$1,20 Ans, 

4. Sold350bbls. of flour for $2616,25 by which I gained 
at the rate of 15 per cent ; what did it, cost per barrel ? 

Anif^ $6. 50 cents. 



Questions, 

\Vhat is Barter ? ' much per cent? 

•' Whal is the Rale T III. Having the prices at which goods 

What is Loss and Gain t are bought ,and sold, how do you find 

What does it instruct merciiants, and the rate per (;^nt, of gain or loss ? 

traders to do 1 v IV. Having the price sold for, and ' 

II. How do you find how a commodi- gain or loss per cent given, how do you 

ty must b€ sold so as to gaia or lose so find the cost or any article I 



FELLOWSBIP 

Is a rule by which persons trading in partnership adjust 
their accounts so that each may have his share of the gain, 
or sustain his share of the loss, in proportion to his share^ 
of the stock. — Also, by this rule & bankrupt's estate may be 
divided among his creditors; 

SINGLE PELLOWSHIP 

Is when the several shares of stock are continued in 
trade an equal term of time. 

RULE. 

As the whole stock, is to the whole gain or loss, ^so is 
each n^an^s share of the srock, to his share of the gain or 
loss. 

r ' 

EXAMPLES. 

1. Three men. A, B and C, traded in company ; A put 
in $200, B $400, and C $600 ; they gained $348 : what 
was each man's share 9f the gain ? 
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A's Stock $200 1 
B's stock 400 
C's stock 600 



» » t $ 

1200 : 348 : : 200 : 58 As gain 

" 1200 : 34§ : : 400 : 116 B's gain 

^,„ , , 1200 : 348 : : 600 : 174 C's gain 

Whole stock 1200 J * 

In this example, the whole stock being $1200, A's stock 
$200=^ of Ae whole, thus f^=J ; B's stock $400=1 
of the whole^ and C's stock $600=^ of the whole ; then 
" of $348=$58, A's part : ^ of $348=tll6, B's part, and 

6f $348= $174, C's part, as before. 

Or, we may first find the gain on $1 

Thus, 1200 : 348 : : 1 : 0,29 ; then A's stock 200 X, 29 
i=058, A's gain ; B's stock $400x,29i=$116, B's gain; 
and C's, stock $600 x ,29=:$174, C's gain. 

Proof. It is evident that if the several shares of gain or 
loss, added together, be equal to the whole gain or loss 
the work is right. Thus, $58+$116+#174=$348, the 
whole gain. 

2. Three merchants, E, F and G, gained by trading in 
company $300 ; £'s stock was $300, F's $600, and G'a 
$900 ; what was the gain on $1, and how much was each 
laan's share of the gain ? Ans. The gain on $1 is $^ ; 
then, I of $300=$60, E's part; | of $600=$100, F!8 part, 
and I of $900= $150, G's part of the gain, 

3. A and B trade in company; A puts in $1250, and'B 
$850. They find they have gained $700 ; what is the gain 
on $1, and what is each one's share of the gain ? 

Ans, 9^, and A's $416,666+ B's $283,333+ 

4. Four' men, ABC and. D, shipped 1150 barrels oi 
flour ; A put on board 150 barrels, B 200 barrels, C 500 
barrels, and D 300 barrels ; in a storm the seamen thren* 
overboard 325 barrels ; what number of barrels did each 
lose ? Ans. A lost 42^1, B 56|^, C 141 J^, D 84}|. 

5. Two men, C and D, join their stock and trade in 
company ; C put in $650 and D $550. They gained $300 
what is each man's share of the gain ? 

Ans. C's $162,50, D's $137,50. 

6. A bankrupt is indebted to A $375, to B $125,50, tp 
C $110, to D $695,50, and to £ $294, and his whole et- 

14* 
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tate amounts to oijly $1200, which he ^ves up to his credi* 
toars ; what must each receive in proportion to his clahn ? 

Ans. A $2ai;25, B $94,12^, C $82,60, D $521,62^, 
and E $220,50. ' 

7. Divide $1850 among 5 persons so that their shares 
ahal] be to each other as 1 , 2, 3, 4, 5. 

4ns. $123,33^, $246,66f, $370, $493,33^, $616,66J. 

8. Two partners, C and D, trade with a capital of $3500 ; 
C put in $1950 and D thp rest. ^ By misfortune they lose 
$700 ; what was D's stock, and how much is each one's 
share of the loss ? 

Ans, D's stock $1550, and C's loss $390; D's $310. 

9. Two merchants^ E and F, traded in company and 
gained $875. E put in $1150, F put in so much that his 
share of the gain was $300 ; what was F's stock, and what 
was E's share of the gain ? 

AnS' F's stock $600. E's gain $575. 

10. Two men, B and C, traded in company with a joint 
capital of $1350. ' They gained $450, of which B took 
$300, and C the remainder ; what was ^each one's stock ? 

-An^.'B's stock $900. C's $450. 

11. C, D and E drew a prize of $2500, of which C is 
to have 5 shares, D 8 shares and E 7 shades ; what is each 
man's part ? * . Ans. C $625, D $1000, E $875. 



COMPOUND FELLOWSHIP. 

When the several stocks, ^c. of the partners are con- 
tinued in trade an unequal term of time, it is called Com- 
pound, or Double Fellowship. 

RULE. 

Multiply each man's stock, or share, by the time it was 
continued in trade. 

Then, as the sum of the products, is to the whole gain or 
loss, 80 is each man's product, to his share of the gain or 
loss, 

EXAMPLES. 

1. Two men hired a pasture for $24 ; A put in 6 cows 
for 4 months, and B 12 cows for 3 months ; what ought 
•ach to pay ? 
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Six cows for 4 months are the same as 24 cows for one 

month, for 6x4^24 ; and 12 cows for 3 months are the 

«ame as 36 cows for I month, for 12x3=36. Hence 

the question is the same as if A had put iu 24 cows for 1 

month, and B 36 cows for 1 month. ^ ^ 

6X4=24^ " 

12 X 3=36 f ' ^ ♦ 

_V 60 : 24 : : 24 : 9,60 A'«. 

Sum of the products 60 J 60 : 24 : : 36 : 14,40 B»s. 
2. Three merchants enter into a partnership ; B puts in 
$300 for 4 months, C $150 for 5 months, and D $200 for 8 
months. They gain $400 ; - what is each man's share I 

^ B's. 
Ans, 



r. I C's. 
(D's. 



3. Three persons hire a pasture Iq company for which 
they pay $96. C put in 100 sheep for 2 months, D put 
in 300 sheep for 5 months, and E 450 sheep for 4 months , 
what must each pay ? 

C. 



Ins. I D. 
- f E, 



4. Two men, B and C, gained by trading $250. B's 
istock was $350 for 8 months, C's $640 for 5 months ; re- 
<juired ea^h man's share of the gain ? 

' M { B's share 
^'^•^''.^ C's share. 

5. Three persons received $665 interest. B's principal 
was $4000 for 12 months, C's $3000 for 15 months, and 
D's $5000 for 8 months ; what is each man's share ? 

An^. B's $240. C's $225. D's $400. 

6. B and C enter, into partnership for 16 months. B at 
first put in $500 and at the end of 12 months he took out 
$300 ; C at first put in $300, and at the end of eight months 
he put in $500 more. They gained $525 ; required each 
man's particdar share of the gain ? 

. 5 B's $228,84 A. 
^"** } C's $296,15^ 

7. A commenced trade on the first of January with $850 
and on the first of March he took in B with $560, and on 

he first of May he took in C with $650, ; at the end of the 
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year they find they have gaiaed $950 ; what must each man 
share of the gaitl ? ^ A $461, 42M. 

Ans, \ B $253,33^V 
( C $235,23|}. 



Questions, 

What is Fellowship? What is Compouod, or Double Fel- 

What is Single FellowBhip? ' lowship^ 

What lb the Rule for-Siligle Fellow- What is the Rule for Double, Fellow 

sliipT ship? 



VULGAR FRACTIONS. 

For the principal definitions of Fractions, the scholar will 
refer to those already given, Page 86. 

I.'Any number that will divide two or more numbers 
without a remainder, is called a common measnre, or divi- 
sor; and the greatest number that will do this is called the 
greatest common measure, or divisor. Thus, 4 is a com- 
mon divisor of 8, 16 and 24, because it will divide each^ 
Vithout a remainder ; but the greatest common divisor oi 
these numbers is 8. 

II. The common multiple of two or more numbers is 
that number which can be divided by each.of those num- 
bers without a remainder, and the least, number that can be 
so divided is called the least, common multiple. Thus, 24 
is a common multiple -of 3, 4 and 6 ; but their least common 
multiple is 12. 

III. When two or more fractions have the same denorhi- 
fiator, it is called their common denommator. 

PROBLEM I. 

Ti> find the greatest common ditisor of two numbers ^ 

RULE. 

Divide the greater number by the less; and this divisor^ 
by the remainder, and so on, always dividing the last divi- 
sor by the last rin7J?inder till nothing remain ; and the last 
divisor will be the common divisor. 

EXAMPLES. 

1. What is the greatest common^easure of 91 and 117, 
or in other words, what is the greatest number that will di* 
vide 91 and 1 17 separately without a remainder ? 
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I 

oi^ir?*??' "^® divide, the greatest 

91 number by the. least, and the 

remainder is 26 ; therefore, 

26)91(3 ^1 is not a factor of 117; 

7S then 26 in 91 will go 3 times, 

• ^ and 13 remains. Hence 26 

13)26(2 is not a' factor of 91 ; then 

26 13 will go in 26, 2 times, and 

nothing remains. Hence, 13 
is the greatest common divisor of 91 and 117, or the great- ' 
est number that 91 and 117 can be divided by, without a re- 
mainder. 

2. What is the greatest^common measure of 48 and 56 ? 

Ans. 8. 

3. What is the greatest common divisor of 132 and^44? 

Ans. 12. 

4. What is the greatest common divisor of 148 and 236? 

Ans, 4, 

5. What is the greatest common divisor of 1224 and 
1080? ^n^. 72. 

Note, If the greatest common divisor of more than 2 
numbers is required', fin^ the common diyispr of two of them 
£rst; then of that common divisor, and one 'of the other 
numbers, and so on. . * 

' 6. What is the greatest common divisor of 144, 192, and 

456? . ' ■ 

Thus, 144)192(1 48=greatest common divi- 

144 aor of 144 and. 192. Then 

— ■ • 48)456(9 

48)144(3 432 

144 24)48(3 

m 48 

Ans, K. — • 

. This Rule is also useful in finding a common ditisor to 
-divide the terms of a fraction by, in order to reduce them to. 
their lowest terms. 

7. Find the greatest common divisor of the terms of 
the fraction ^^, and by it reduce the fraction to its lowest 
tenns. Ans, -A. 

8, Reduce ^^ to its lowest terms. Ans, f. 
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9. Reduce -Anr to its lowest terms. Ans. A. 

10. Reduce |j|| to its lowest terms. ^ Ans. ^. 

PROBLEM II. 

To find the least common multiple of two or more numbers. 

RULE. 

\ 

1 

1. Divide by any number i::l.l will divide two or more ot 
the given numbers without a remainder, and set the quo- 
tients, together with the undivided numbers, in a line be- 
neath. Divide this line as before, and iso on until no two 
of the ri&mbers can be divided by the same divisor ; the 
contymed product of all the divisors and numbers in the last 
line, will be the least common multiple required. * - 

EXAMPLES. 

■ 

1. What is the least common multiple of 2, 4, 3 and 6 ? 

Openiion. Iq dividing the numbers 2, 

^) ^ "^ ^ G 4, 3 and 6 by 2, we find that 2 

3) 1 2 3 3 is not contained in 3 even ; 

12 11 therefore w^e bring the -3 down 

A 2y3y2 — 12 with the quotients. We then 

"" divide again by 3, and bring 

down the 2, which 3 will not divide, and the divisors and 
quotients are factors, which multiplied together produce a 
common multiple ; and since these factors are expressed 
in the least numbers, it is evident that it is their least com- 
mon inultiple. 

2. What is the least common multiple of 6 and 8 ? 

Ans. 24 

3. What is the least common multiple of 6 ffid 18 ? 

Ans. 13. 

4. What is the least common multiple of 15 and 20 ? 

^ Ans. 60. 

5. What is the least number that 3, 5, 8 and 10 will 
measure? Ans. 120. 

6. What is the least number that can be divided by the 
9 digits separately without a remainder ? Ans. 2520. 
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t 

REDUCTION OF VULGAR FRACTIONS., 
PROBLEM I. 

To reduce a compound Fraction to a simple Fraction. 

If •}- of an orange be divided equally among 3 boys, what 
part of the whole orange will one boy receive ?— ^ of J- is 
equal to what part of 1 ? — Thus, iX J=xV 

Illustration.— 1{ ^ be divided into three equal parts, it 
will take 12 such parts to make a whole one ; therefore ^ 
of -J- is -j^, Answer. 

RULE. 

Multiply all the numerators together for a new numera- 
tor, and all the denominators for a new denominator, and 
they will form the fraction required, which reduce to ita 
lowest terms. - 

EXAMPLES. 

1. How much is f of I ? — Thus, f Xf =|f, Ans. 

If -J- be divided into 4 equal parts, it will take 32 such 
parts to make a whole one. Hence, ^ of -J- is -^^ ; then 4 
of I is 5 times as much=^j. Hence, -J^ of | is /j, and | 
of I is 3 times as much, that is z=z^^y Ans. 

2. Reduce i of ^ to a simple fraction. Ans. -^ =xp 

3. Reduce i of -^ to a simple fraction. Ans. -^Jg. 

4. Reduce |- of f of -^ to a simple fraction. Ans. -f^, 

5. Reduce ^ of ^ ^^A ^ ^ simple fraction. Ans. -jl^. 

6. How much is |^ of 5|- ? 

Thus, 5J= V^ and V xf =^f , or 2f Ans, 

7. How much is f of 22 J ? Ans. 8f . 

Note. If the denominator of a fraction be equal to the 
numerator of another in a compound fraction, they may 
both be dropped, and the^ continual multiplication of the 
other members will produce the fraction in lower tenns. 

8. Reduce f of |^ of ^^ to a simple fraction. 

Thus, ' Xy XT^=iJ=^, Ans 

9. Reduce {■ of ^ of |- of fi^^ ^2 ^ ^ simple fraction. 

Ans. -^^=/v 
10. Reduce } of 4 of 12} to a simple fraction. 

Ans. W=H- 
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PROBLEM II. 

To reduce fractions of different denominators to a jsommon 

denominator. 

When fraetidQB have their denominators alike, they are 
said to have a common denominator, and may then be 
added or subtracted as easily as whole numbers. Thus, ^ 
and } are f , ^c- But when they have difi<^rent denomi- 
nators we must reduce them to a common denominator be- 
fore we can add or subtract them. Thus, reduce ^ and i 
to a common denominator ; that is, find how many parts 4 
and ^ must be made into, so that the parts shall be of equal 
size. Now if we divide 4- into 3 equal parts, it will take 
12 such parts to make a whole 1 ; and if we divide ^ into 
4 equal parts^ it will take 12 such parts to make a whole 1. 
Hence the common denominator is 12, and \ of 12 is ^^ 
and }^of 12 is ^. 

RULE I. 

Multiply each numerator into all the denominators ex- 
cept its own, for a new numerator ; then multiply all the 
denominators together for a commpn denominator, and 
place it under each new numerator, and it will form tho 
fraction required. 

^ EXAMPLES. 

1. Reduce f, f , and | to equivalent fractions having a 
common denominator. 

2 3 5 3 

8 9 15 12 

* 4f ' f; M '^^ common denominator* 

2. Reduce |^, -f , and f to a common denominator. 

^^' Hii i^f Tuf^ 
8. Reduce }, and {f to a common denomioator. 

4. Reduce ^, f , I-, and f to a common denominator. 

-Ans, -jY?' "Jtb' aSs' ais* 

5. Reduce f , •}-, J and -(I- to a common denominator. , 

-^ns. f%ffry ^wtJ* for?* tSTS* 

' Compound fractions must be reduced to simple fractions 

before nnding the conmion denominator ; and mixed num- 
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bers faduced to an mptopei fhustidn; or, th« fnuntiOiHA 
part of mixed tiumbers may bo reduced to a eommon de*> 
noDunator, and annexed to the wMo numlrers. 

6. Reduce ^ of f and f of f to a. common denominator. 

Ans, i^j, "i^^ 

7. Reduce 12|>, f and | t^ a eommon denominator. 

8. Reduce 18f , and -I of f of -f to a eommon denomina- 
tor. (Reduce tne 18| to an improper fraction first, then 
reduce the compound fraction to a Bimpk fraction. ) 

Ans. VA^ Wf • 

9. Reduce 10^, 12|, an4 f of -^ to a common denomi^ 
nator. Ans. '^^S V^S ^. 

The common denominator of fractions is a common 
multiple, or such a number aacaa be divided bjr aU the 4#- 
. nominators of the given fractions without a remainder ; 
and multiplying all the denominators continually together 
produces a common multiple of those factors. But it will 
not always produce their leiist common mnttiple ; and as 
the operations are more easily performed by having th^o 
fractions always in their lowesft terms, and as their least 
common multiple is their least eommon denominator, the 
following Ride is much preferable. 

' RtTLE 11. . • 

Find the least common multiple of all the denominators 
(Problem 2, page 166,) which will be the common denomi" 
nator oT the given fractions. Then divide ^e common 
denominator by the denominator of each fraction, and mul- 
tiply the quotient by the numerator, which will give the 
new numerator of each fraction ; and the new numerator 
written over the common denominator, will express the 
fractions in their lowest terms. 

EXAMPI»£S. 

'1. Reduce ^, f, and |, to a cornmcm denomifiater. 

. Operation. 

3)3 4 6 The denominator 

2U 4 2* beingl2ths,iti8 ev- 

-rr — 5 — r- ideut that life nu- 

«»^.« rt in ^ J :-. 4 merator must be in 

3x2x2=12 common denomina^r. Djop^tiott and lb 

inei4ue Ads, we take ^, j, and | of the 12thS| as below 

15 
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12-7-3 X 1=4 new numerator, written ovei the 12 = ^^. 
12-7-4x3=9 new numerator, written over the 12=^^}- 
12-^6 X 5= 10 new numerator, written over the 12=^§. 

2. Reduce }, ^, and ^, to their least common denomi* 

nator. ^"*- if if is* 

3. Reduce ^, ^, and ^^ to their least common denomi- 
nator. Ans. 4 J ^% ^ 

.4. Reduce f , f , and ^ of §^, to their least common de 
nominator.. Ans. ii^^^^, 

5. Reduce ^, -^j •^^, and ^, to a common, denominator 
by Rule I. then reduce them by Rule IL 

^w. by Rule 1,-fmiM^ m^iVjiU'^'^ "' A 

. PROBLEM III. 

To reduce fractions of higher denominations into those 

of lower denominations 

RULE. 

Multiply the numerator of the given fraction, by the cpm- 
mon parts of its own integer, and under the product, write 
the denominator ; or make a compound fraction, by com- 
paring the given fraction with all the denominations between 
it and the denomination you would reduce it to ; then re- 
duce the compound fraction to a simple one. 

EXAMPLES. 

1. Reduce ^^ of a pound to the fraction of a penny. 

opsntion. ' Or, by comparing the given 

. 1 fraction with the several de- 

X20 . nominations, and making a 

20 ' * compound fraction, it will stand 

12 ' thus,yJ^of \o of Y, then^J^ 

numerator"240" X\^X'^=Uh and f4§=| 

then1%ft=* Ans. ^^ * penny, the answer as be- 

"" * * fore. 

2. Reduce j^ of a pound to the fraction of a shilling. 

Thus,T4^X20=T^=f8. Ans. 

3. Reduce xJ^ of a pound, to the fraction of a farthing. 

Ans. f. 

4. Reduce j^ of a hogshead, to the fraction of a gallon. 

Ans. ^gal. 
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xieduce xVW ^^ ^ guinea, to the fraction of a penny. 

Ans. fd. 

6. Reduce j^^ of a pound Troy, to the fraction of a pwt. 

Ans. l-pwt. 

7. Reduce g^^s ^^ ^ ^^^®> ^ ^^® fraction of a rod. 

. Ans, -A- rod. 

8. Reduce y^%j of a cyn. to the > fraction of a pound. 

Ans. \^\h. 

9. Reduce 3^5 of a day, to the fraction of a minute. 

Ans. ^m. 
10. Reduce |- of a guinea, to the fraction of a pound. 

Compounded thus, j oi ^ of ^=r|^i^=^ Ans. 

^ PROBLEM IV. 

To reduce fractions, of lower denominations, into those of 

higher denominations.^ 

RULE. 

Multiply the denominator of the given fraction, hy tne 
common parts of an integer of the required fraction, for a 
new denominator, over which write the numerator; or 
make a compound fraction by comparing the given fraction 
with the denominations between it and the one you would 
reduce it to, then reduce this compound fraction to a simple 
one. • 

EXAMPLES. 

" ] . Reduce j^ of a penny, to the fraction of a pound. 

Operatioii 

denominator 4 Or by comparing, 

12 the given fraction 

~" with the several de- 

„^ nominations and ma- 

kingacompoundfrac- 

new d.enominator 960 ti<>°» it will stand 

, numerator 3 1 r a — ' 

^^^° denominator 960 ""320^ '^'*^- I of ^V of ^^^=^0 

a»d ^ff-rflF^ an- 
swer as before. 

2. Reduce f of a shilling to (he fraction of a pound. 

•v Ans. -j-SiF* 

3. Reduce f of a farthing to the fraction of a pound. 

Ans. xTFb' 
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4i RediiQtt <| gallon to the fraction of a hogshead. 

Ans. -j^. 

5. fifdilce } of a penny, to the fraction of a guinea. 

Ans,-^ 

6. Reduoe j of a pw^. to the fraction of a pound Tioy. 

Ans. YffTiF* 

7. What part of a mile, ia ^ oTisi rod ? Ans. xs^* 

8. Keduce \^ of a pound, to the fraction of a cwt 

Ans. th}^. 

9. Reduce ^ of a minute, to the fraction of a day. 

Ans. TfAlF* 
10. Re4uoe I* of a j^ to the fraction of a guinea. 

Compounded thus, |- of ^ of ^=r^^ ^^^- f • 
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. RULE. 

Reduce compound fra<^ion8 to single ones, and all of 
them to their least common deiM)miuator (Rule 2, page ] 69) 
then the sum of the numerators written over the common 

denominator, njrill be the sum of the fractions required. 

t 

EXAMPLES. 

Add together 1 2|, 9f , and } of f . Thus, |- of | =f} then 
f, f-, and }^, reduced to a common denominator, by Rule 2, . 
Problem 11. are equal to -f^, \^, -f^f and the sum of the 
numerators 90+ 100+ 63=253, which written over the 
com'mon denominator, will be |^, which reduced to a 
mixed number, is equal to 2^^^, then the whole numbers 
12+ 9+ 2^%=23t^ Ans. . 

2. What is the whole amount of 7^ yards, 13^ yards,' 
and 8^ yards ? Ans. 29^^y^8. 

3. Add together ^, f , and ^. Ans. 1^, 

4. Find the sum off, f, and f. Ans. If , 

5. Add together §>, f, 4, and |-. Ans. 3-^ 

6. Find the sum of 18|, and 29f . Ans. 4r 

Note. In adding .mix;ed numbers |1^ are compounded 
ivith other fractions, reduce them first to improper fractions, 
and all of them to a coiDnKm dencMninator, by Rule 2, page 
196, then add as before. * 
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7. Find the sum of ^ of 16, and J of f of 27. Thus J of 
V = ¥' and iof f of Y = V»*^®^^ T and ^ reduced to a 
common denominator^ will beconre ^^ and ^^ which ad- 
ded together, make V^^ = ^^^4" '^''^' 

8. Add together \ of 25, and | of 1 5f . Ans. ^Oj^ 

9. Find the sum of | and f of f of 13. Ans\ 3|. 

10. Add together ^, |, and | of | of 5|. Ans. 3||. 
Fractions of diffetent integers (as found in money, weight, 

<&c.) must be reduced to those of the same, before adding ; 
or the value of eich fraction may be found by Problem VlII. 
page 101, and then added .ogether. * 

11. Add f of a shilling to f of a pound. Thus, fs. re- 
.duced to the fraction of a pound, by Prob. IV. page 171, 

equal to jf^J^ ; then, -j^jET, and f£ added together=^^ 
of a pound, whose value by Prob. VIII. page 94,=:4s. 9d. 
3^qv». Ans,* Or thus, |s.s3=0sv 4d.2qrs. 

apd |i:=4 6 1^ 

Ans, as before 4 9 3^ 

12. Add 4 of a lb. Troy to f of a pwt. 

Ans. lOoz. Opwt. 9gf8. 

13. Add together ^ of a hogshead, f of a gallon, and |- of 
ft qu,art. ^ ^n^. llgal. Oqt, O^pt. 

14. Find the sum of f of a cw^ and -^ of a pound. 

*. ^ ^71^. Iqr. 41b. 6oz. 2-^{4r. 

15. -Add I of a mile, and ^*of a yatd together. ' 

Ans. 4fur. 98yds. 2ft* l|in. 

16. Add \ of a w«ek, J. of a day, -J of an hour, and \ of 
% minute t&geth:er. ' Ans. 2d. 2h. 30min. 4dsec. 



SUBTRACTION OF VULGAR FRACTIONS. 

RULE. 

Prepare the ftactions as in addition ; then the dHference 
of the numerators written over the common, denominator, 
will be the differehco of the fractions required. 

EXAMPLES. 

1. .From I take f of f . Thus, | of |=Tff» then \ and 
% ^ reduced to their least common denominator by Rule 2 

15* 
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page 169, become |-i and ^, and the difference between 
the mimeratorsl, 21 and 12, is 9, which written over the 
common denominator, becomes ^j ^f Ans. 

2. From | take y of |-. ^ Remains. |-. 

3. From |f take ^ of f . - Rem. J^. 

4. From 4f take 3f. Rem. ||=li|. 
. 5. What is the difierence between |- and ^ ? 

Ans. -^3^. 

6. From 14f take i of 17f * Ans. lol 

7. From |^ take |. Ans. || J* 

iVbfe. To subtract a fraction from a whole number, 
take the numerator from its denominator, and place the re- 
mainder over the denominator, then take 1 from the Whole 
number.. 

To subtract mixed numbers without reducmg them. to im- 
proper fractions. When the lojver fraction is greater than* 
the upper one, subtract its numerator from the common de- 
nominator, and to the difTer^ice add the upper numerator, 
then carry 1 to the lower whole number. . ' 

8. From 16 subtract |. Thus, |- taken from f leaves ^-, 
that is, the numerator 5, subtracted from the denominator 9, 
leaves 4, which placed over the denominator is ^, then 1 
taken from 1 6, leaves r5. , Ans. 15^. 

9. From 25 take ^f . . 4ns. 24^. 

10. From 29| take 15|; 

thus, ^ and | reduced to a The lower fraction being 
common denominator.. greater than the upper one, 

make -j^^ and y^iy - • we proceed thus ; -^ sub- 
then 2 9|-=: 2 9y®tj • * tracted-from ^| leaves -^ 
15|-=15^ and -j^ (the upper fraction) 

• — ; added to -]piy=^^ (that is, we 

• Jln^, 134-J ^ subtract the numerator of the 

lower fraction (9) from its denominator (K2) and to the dif- 
ference add the upper numerator (8) makes 11=-}^) we 
then carry 1 to the Whole number, and subtract, and the 
rem. is 13^^. 

.11. What is the difference between 14f and 1^9 J. 

Ans, 4^^,^. 
12. From 36^ take 9||. Ans. 26^ # 
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MDLTIPLICATION OF VULGAR FBAOTIGNB. 

KULE. 

Reduce Compound fractions to single ones, and whole 
•nd mixed numbers U> improper fractions. Hien multiply 
the nnmennors togMker for it new numerator, and the de- '. 
nominators tog^ether for a new denominator 

SXAHPLEG. 

1. What is the product of 5| multiplied by 4 of J? 
ih " indi-off=^,lhenVxA-||. ^nj. 

a.k rl Ans. ^. 

4.t/. Yl . Ans. X 

6. M J by I of J. Ans. ■ |. 

6. W 5 by I of 8. Produet 21. 

7. Rf jr 94.. Product 69*. 

8. W by I of 7. Product 29f. 



DIVISION OP VULGAR FRACTIONS. 



Prepare the fractions as before, then invert the iivutot 
«Dd proceed exactly as in mdiipUcatioa ; and the products 
vill be (he quotient required. 
^ How many times is J- contained in J- ? 

Thus, by the rule we inveTt the divisor |, which becomes 
5 ;-then |x|^xf'**'^ 2}|, the answer. 

lllilslration of the RuU.—\{&&. it been required to divide 
I- by 3 a whole number, instead of 2 ninths, It ia evident it 
would have given the quotient 2\ eighths, or -^ ; but th* 
divisor, being ninths, will be contained in \hi dividend 9 
times were the whole number is contained! time ; there- 
fore the quotient ^ is 9 times too small, and must be mul- 
tiplied by 9, the denominator of the dividing fraction, and 9 
^ — ^, or2||lhe answer as before- This process crai- 
sisls only in multiplying the numerator of the divisor into 
the denominator of the dividend, and the denominator of tb« 
^visor into the numerator ofthe dividend. 
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EXAMPLES. 

1 . Divide f by I Thus, f X f ==:ff , Ans. 

3. Divide U by f Quotient ^= Iff. 

3. Divide i of ^ by f off. Quotient |^=:|. 

4. What is the quotient of tf divided by | of 7 ? 

6. Divide 9^ by f J. Quotient 9f^ 

6. Divide 4f bvJof4. . Quotient 2X 

7. Divide f of 4 by 4f. Quotient |f. 
6. How many times is |f contained in | of 27? 

Ans, 12'j4y. 
9. How many times is -^ contained in f| t Ans. SfJr. 

10. Divide 19 by 37. Quotient |f. 

11. At ^ of a dollar per bushel, how many bushels of 
oats can be bought for $19|, or $^^ ^ An^ 44^bu. 

12*. At |- of a dollar per bushel, how much corn can be 
bought for 27| dollars 1 Ans, 31f| bushels. 



EULE OF THREE DIRECT IN VULOAR FRACTIONS. 

RULE. 

Prepare the fracticms as in multiplication : then, state the 
question in the same manner as taught in thd Rule of Three 
in whole numbers ; then invert'*' the first term and multiply 
all three of the terms continually together, and the prod- 
uct will be the answer, in the same name of the second or 
middle term. • 

EXAMPLES. 

1. If f- of a barrel of flour cost | of a dollar^ what will 
f of a barrel cost ? 

bbl. $ bbl. 

Thus, i : f : : f . Then the divisor or first term being 
inverted will stand thus f xl^'xf^S-'^, apd $^^= 5dol- 
■ lars, the answer. 

The same, by analysis. — If |- cost f of a dollar 1 barrel, 

* The teason'of inverting the first term in tbis rule is very evident, since firac- 
tions depend on the same principle as whole numbers, and this produces the 
same efiect as that of moltlpiyiog the second and third terms torether and divi 
ding by the first ; therefore, the first term being a divisor, we invert it as taugh'' 
to Diviaion of Vulgar Fractiona 
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f will cost 8 times as nrack. Thus, 8 times |=V > ^^^ 
Jof $Yas$%®, or 5 dollars, the answer as before. 

2. If ^f of a bushel of wheat cost ^ of a dMlar, whftt 
wiU Si bnshels cost ? 

Thus, J : I : : V , and | X fx V =.W =«10|i, Ans. 

3. If lOf^ dollars will buy Sj- bushels of wheat, how 
much wheat witl | of a ddhr buy ? 

Thus, 10fJ= VV' and 8^= V 5 then «^^ : V • • I ^ I ^^• 

4. If f of a yard cost ^ of a pound, what will j^^ of an 
£11 English come to? 

fyd.=4 of { of i=:fg-, or i E« English. 

Ell. jC EU. • *" - ^ g ^ q^ 

Then, as i: f : : ^^ ; and f x^Xx^Xi^=18 8 2/^. 

5. If I of a cwt. cost ^ of a dollar, what will 15fcwt. 
eometol Ans. $20, 30c. e^m.-f- 

6. If I of I of aia acre of land cost $9, what will 30|^ 
acres come to ? Ans. <>2041 ,87^. 

.7. If ^ of a vessel cost 1236 dollars, what are -^ ol 
her worth? Ans. $2061 

8. A merchant sold 5^ pieces of cloth, each containing 
12|- yafds, at Qs. ^d. per yard ; what did the whole come 
to? . Ans, i:31 9s. lOd. S^rs^ 

9. Ac $3| per cwt., what will 9|lbs. come to ? 

Ans, $^V^, or Slots. 2^m.+ 

10. A person owning f of a vessel sold f of his share 

tor 835 ^dollars ; what was the whole vessel woith at that 

rate? ^n^. 1565 dollars 62^ cents. 



. RULE OF THREE INVERSE IN VULGAR FRACTIONS. 

RULE. 

Prepare the given fractions, and state the question as in 
direct proportion ; then, invert the third term and multiply 
all three of the terms together, the product will be the an- 
swer in the same name of the middle term. 

EXAMPLES. . 

1. How much flannel that is f of a yinrd wide, will line 
5} yaids of cloth which is 1^ yards wide ? 

yds. wide. yds. yardf. 

As H : 5| ;: I; and f xVx|=W = 14| Answer. 



178 COMPOUND PROPORTION, OR fHB 

t 

2. If a man can do a piece of work in 9| days, when the 
days are 12^ hours long, in how many days will he do the 
same wheq the days are but 9^ hours long? Ans. ]<2|-| days. 

3. If 5 1 yards of cloth which is 2^ yards wide will 
make a cloak, how many yards of cloth that is only |^yd. 
wide will make one ? Arts. 16J-|- yards. 

4. If 14 men can do a piece of work in 13 J days, how- 
many men will do the same in 6^^^ days ? Ans. 28 men. 

5. If I lend my friend 250 dollars for f of a year, how 
much ought he to lend me f of a year to requite the fa- 
vour ? * Ans. $150. 

6. How much baize that is ijyds. wide, will line }6| 
yards of camblet that is f yd. wide ? Atis. 9|| 

7. How much length that is S\ inches wide, will make 
a square foot? Ans,Vl^\ 

8. ft^ 26|s. 'will pay for the carriage of a cwt. 145 J 
miles, how far may 6^ hundred weight be carried for the 
same money ? Ans. 22-§^ miles 



COMPOUND PROPORTION, OR THE DOUBLE 

RULE OF THREE, 

Teaches, to solve by one statement such questions as 
would require two or more statements in simple proportion 
whether direct or inverse, — having (commonly) ^^ terras 
given to find a sixrh, the Urst three being a' supposition, 
and the last two a demand. 

, RULE. 

State the question, that is, place the terms of supposition 
so that the one which is the principal cause of loss, gain 
or action, stand in the first place ; that which denotes the 
space of time, distance of place, &c. in the second place, 
and the remaining term of supposition in the third place. 
Place the other two terms under those of the same kind in 
the supposition. 

If the blank place or term -sought fall under the third 
place, the proportion is direct ; then multiply the first and 
second terms together for a divisor, and the other three 
for a dividend. 
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But if the blalnk place fall under the first or second term, 
tbe proportion is inverse ; then multiply the third and fourth 
terms together for a divisor, and the other three for a divi- . 
dend,'^and the quotient will be the answer • 

EXAMPLES. 

1. If 7 men in 16 days reap 84 acres of grain, how* 
many acres can 40 men reap in 5 days ? 

^ men. days, acres, [position. In this example, 

7 : 16 : : 84 terms of sup- the blank place- falls 

40 : 5 : : terms of de- under the 3d term ; 

84 "^ [mand therefore the pro- 

420i portion is direct ; 

40 and we multiply the 

acres. first and 2d terms, 

7X16=112)16800(150 ^W5. ^z- : 7x16=112, 

112 for a divisor, and 

egQ the other three, viz : 

56Q 84 X 40 X 5 togeth- 

er for a dividend === 

16800 ; and 168004-112 = 150, Ans, 

By analysis. — If 7 men can reap 84 acres in 16 days, 1 
man can reap ^ of 84=12 acres in 16 days, which is |^= 
|- of an acre a day ; and 40 men will reap 40 times -1= 
'1^0=30 acres in 1 day, and in 5 days they will reap 5 
times 30=^150 acres ; the answer as before. 

By * two statements in simple proportion. — First ; taking 
into consideration the number of men employed, we have 
the following proportion ; — if 7 men in a certain number 
of days, reap 84 acres, how many acres will 40 men reap 

in the same time?— As 7 : 84 : : 40. which gives for 

the fourth term 480 acres. Then, taking into considera- 
tion the number of days, it will stand thus : if a certain 
number of men in 16 days, reap 480 acres, how many 
acres will they reap in 5 days ? 

days, acres, days, acres. 

As 16 : 480 : : 5 : 150 Ans: 

2. If 100 dollars in 12 months gain 6 dollars interest, 
what principal in 7 months will gain 14 dollars interest^? 



J 
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$ no. $ Em% the blank place falls iiifi- 

100 : 12 : : 6 del the first term ; therefore the- 

7 : : 14 proportion is inTerse, and we niul- 

An9, $400. tiply the third and fourth terms 

together (6x7=42) for a divisor, and the other three (100 

X 12 X 14=16800) for a dividend ; 'and 16800-7-42=400^ 

Answer, 

3. If 100 dollars gain 6 dollars in a year, what will 400 
dollars gain in 7 months ? 

$■ no. $ 

100 : 12 : : 6 

"400 : 7 : : . Ans, 14 dollars. . 

4. If 100 dollars in 1 year gain 6 dollars, in what time- 
will 400 dollars gain 14 dollars 1 

$ mo. S 

100 : 12 >: 6 
., ' 400 , : : : 14 Ans. 7 months. 

5. If $247,50 will pay the board of 15 persons eleven 
weeksy how much will iX cost to board 9 persons 5 weeks ? 

15 : 11 : : 247,50 
, 9:5:: Aiis. $67^0. 

6. If 5 men build 150 rods of wall in 12 days, how many 
rods will 14 men build in 9 days ?' Ans. 315 rods. 

7. If 5 men build 150 rods of wall in 12 days, in how 
many days will 14 men build 315 rods ? Ans. 9 days. 

8. If 5 men build 150 rods of wall in 12 days, how many 
men will build 315 rods in 9 days ? Alis. 14 

9. A usurer put out 125 dollars at interest, and when i\te. 
same had been out 9 mopths he received for i^rincipal and 
interest $132,50; at what rate per cent did he receive in* 
terest ? Ans. 8 per cent. 

10. If the carriage of 6^cwt. 140 miles cost $28,50, what 
will be the cost of carrying 8cwt. 3qrs., 64 miles at the 
same rate? .A nf. $18,24. 

11. If a footman travel 240 miles in 12 days, when the 
days are 12 hours long, in how many days will he travel 
720 miles when the days are 16 hours long ? Ans. 27d. 
^ 12. If 30 men in 20 days build 300 rods of wall, how 
many men will build fqur times as much in a fifth part of 
the time ? " Ans. 600. 

13. If 6 men build a waU 20 feet kwg 6 feet hi(j^ aad 4 
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feet thiok in 16 days, in wl^at time will 94^ men 4)uild one 
200 feet long 8 feet high and 6 feet thick.? * 

men. da. ft. long. ft. h. ft. thick. 

6 : 16 ;: 20 X 6 X 4 
2i : :; 200 X 8 X 6 Ans, 80 days. 

. Questions. 

\, What is tha comiQon measure or higher in^o lower denominations ? 

divisor of two or more numbers ? 9. Homt do you reduce fractions of 

S. What is the common multiple of lowor in£o higher denominations Y 

two or more numbers? 10. How do you add Vulgar Fractional 

3. When two or more fractions have 11. How do you suht]ract Vulgar Frac- 

the same denominator, what is it call- tionsi? 

•d 7 12. How do yoi^ multiply Vulgar Frac- 

. 4. How do you find the greatest com- tions ? . 

xnon divisor of two numbers ? 13. How do yo« divide Vulgar Frac- 

5. How do you find the least common tions ? 

multiple of two pr more numbers ? 1*4. How do yoa perform the Rule of 

6. Ilow do you reduce a compound Three Direct in Vulgar Fractions 1 
fraction to a simple one 1 15. How do you perform the Rule of 

7. How do you reduce fractions hav- Three Invers# in Vulgar Fractions 7 
ing different denominators, to a common 16. What is Compound Proportion, or ' 
denominator ?-r-To their least common the Double Rule of Three* 
denominator? 17. What ijs t])fi %\j!\^ for Compound 

8. How do you reduce fractions of Proportion 7 



INVOLUTION, 

Involution, or the raising of powers, is the multiplying;, 
any given number into itself, and that product by the form* 
er multiplier, and so on ; and the products thus produced are 
called the powers of the given number. 

The 6rst power of root of any number is that numbier 
itself. If the first power be multiplied by itself, it produces 
the second power or square: If the square be multiplied 
by4he first power, it produces the third power, or cube, &c. 

The number denoting the height of the power is called 
the index, or exponent of that power. Thus, 9^ denotes 
that 9 is raised to itji 4th power. 

f:XAMPLE8. 

1 . What is the 4th power of 9 ? 
• 9 the first power or root. 

9 • , 

61 s=2d power, or square =9^. 
9 

729= 3d power, c^ oube=.9^ 
9 

6561 = 4tli power, or hiquadrates:^*. 

16 
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2. What is <he square of 6 ? Ans. B6, 

3. What is thib square of 12 ? Ans. 144. 

4. What is the cube, or 3d power of 6 ? Ans. 215. 

5. What is the cube of 12 ? Ans. 1728. 

6. What is th^square of ,085 ? A^s. ,007225. 

7. What is the cube of 12,5 ? ' Ans. 1953,125. 

8. What is the biquadrate of 16? Ans. 6553d. 

9. What is the square of 6} ? 

Thus, 61=2/, and V X V = W =39:^» ^'^• 

10. What is the cube of | ? Ans: f^. 

1 1 . What is the square of 3^ I Ans. 1 1 J. 
» 12. What is the cube of 3 J ? Ans. 37^^. 

13. What is the cube of 6^ ? . 4ns. 244^. 



EVOLUTION, OR EXTRACTION OF ROOTS, 

Is the method of finding the root of any gtren power, or 
number. 

The Root, as we have seen, is that number which, be* 
ing multiplied continually into itself, produces the given 
power. 

The Sqpare Root is a number which, being multiplied 
by itself or squared, will, produce the given number. Thus^ 
the square root of 64 is 8,^ because 8^, that is, 8x8=;= 64 ;. 
and the cube root of 512 is 8, because 8^ that is, 8x8x 
8=512; and so for any other number or power. 

Although there is no number that will not produce a per- 
fect power by involution, yet there are many numbers of 
which precise roots cannot be obtained ; but by the help of 
decimals j we can approximate towards the root to any as- 
signed degree of exactness. 

Numbers whose precise roots can be obtained are called 
rational numbers ; but those whose precise roots cannoSbe 
determined are called surd numbers, 

This character (^) prefixed to any number shows that 
the square root of that number is to be extracted.. Thus^ 
•v/16 shows that the square root of 16, is to be extracted. 
Other roots are denoted by the same character, with the 
ind^z of the required root placed before it. TtM]% y/ 27 
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denotes that the cube root of 27 is to be extracted ; and 

$/81=:4throotof 81. 
- When the power is expressed by several, numbers, with 
• the signs -h er — between them, a line or vinculum is drawn 

from the top of the sign over all the parts of it. Thus, the 
, square root of 30 — 5 is expressed y^so^. 

A TABLE OF THE' SQUARES AND CUBES OF THE NINE DIGITS. 



Roots. 


i 2 


3 


' 4 1 5 6 7 1 8 9 


Squared. 


1 . 4 


^ 


16 1 25 1 36 1 49 64 81 


Cubes. .| 1 8 2T 64 | 125 | 216 343 512 729j 



EXTRACTION OF THE SQUARE. ROOT. 

To extract the Square Roorof any number, is, to find a 
number which, being multiplied t«to itself, shall produce the 
givei^ number. 

RULE, 

1 . Point oiT the given number into periods of two fig- 
ures each, by putting a dot over the units, another over the 
phice of hundreds, and so on ; and if there be decimals, 
point them in the same manner from units towards the 
tight hand, which dots will show the number of figures the 
root will consist of. ^ 

2. Find the greatest square number in the first, or left 
band period ; place its root as a quotient in division, and 
place the square number under the period and subtract it 
therefrom ; and to the remainder, bring down the next pe- 
riod for a dividend. 

3. Double the root already found, and place it at the left 
hand of the dividend' for a divisor. 

4. Place snch a figure at the right-hand of the divisor, 
and also the same figure in the root, as, when multiplied 
into the divisor thus increased, the product shall be equal 
to, or next less than the dividend ; this will be the second 
figure in the^ root. 

5. Multiply the whole increased divisor by the last fig 
ure of the root ; place 'the product under the divideAd « 
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fcubtraot it therefrom, and to the remairider bring down the 
next period for a new dividend. 

6. Double the figures already found in the root for a new 
dtrisof'; and from these find the next figure iii the root as 
last directed ; and Continue the operation in the same 
manner until all th^ periods "are- brought down. 

Note, When there is a deficifency in any period of deci- 
Inals, you pjay annex a cipher ; or, when there is a remain- 
der, you may continue the operation to decimals, by an« 
nexing periods of ciphers. 

EXAMPtES. 

1. Wh$tt is the length of one side of a square field 
tvhich contains 1225 square rods? or what is the square 
root of 1326 ? 

Operation 



1225(35 
9 

65)325 
325 

00 



' iUustrati&n.—By the Rule, we point the gifen 
numuer into periods of two figures each, by ptftUns^ 
H dot over the unites place and another over the placo 
of hundrefltf) makin? 3 periods, which show tl^,t the 
root will contiist of 2 places of figures, viz. : a ten 
and a dniti - l*his Rule for determining the numbet 
of figures of ^.hich the reot will consist is founded on 
the known principle that the places of figures in the 
product of any two factors cannot exceed the number 
of places contained hi both^of those factors, nor can they be but one less than 
the places in both factors : and as the square root of any powef is a factor which, 
beino^ multiplied into itself, exactly produces that pciwer, consequently,- any square 
DumTCr contains jtlst twice as many places of figures as its root, or at least, hut 
one less than twice that number. Then the first period being 13 (hundreds,^ we 
seek for the greatest square number that is contained therein, which we find 
to be 9 (hundreds*,) the root of which is 3 (tens=30.) We therefore place 3 
(tens) in the root^nd its sqUare 9 (hundreds,) under the period 12 (hundreds,) 
ivhion being deducted, the remainder is Sjhundreds,) to which we join the next 
period, 25, making the dividend 325. These 3 (tens— 30) in the quotient, or 
reot, it will be recollected, are the length of one side of a square field which 
^contains 9 (hundred) square rodn, which are contained in the square figure A. ; 



30 rods. 



5 rods. 



8: 

«a : 



i 

M 



30 : 

TiK.frftvr^' 



aj 



20 

■5117 sq; Ijkto. 



30 

5 

T3^ 



o 



•3 
2 



(30X30^900,) and 900 square rods deducted 
<rom 1225 square rods leaves 325 square rods 
to be added to the square figure A. 

Now to di.spose of the remaining 525 rods so 
as to retain the square form of the figui-e A, it 
i& evident that We ^mst make the addition on 
t^Vo sides : the length of each is 30 rods, and 
30+30=00 rods, or which is the same thing, 
'double the I'oot alreaJy found : then, 3 (tens) 
makes 6 (tens,) or 60 for a divisor ; then if we 
divide 325 by-60, or, wliich is the same thing, 
neglect the" Cipher in^ the divisor and divide 6 
(tens) into 32 (tens,)* it shows > that the breadth 
of the addition must be 5 rods, which is thd 
next figure in the root ; them .if we examine 



30 rods. 5 rods 

the figure, we shall find that it i^ not yet complete, for there yet remains a small 
square in the comer D, each side of Which is 5 rods,Bto the last quotient figure. 
This' quotient figiure, 5, we roust add to the.4ivisor 60, (by the Rjile) making 69 
Mm Whole divisor. Or^ which is the same thing, we place the figure 5 at the hght 
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hand of the 6 (teM») making 65 the whole divisori which mnltiptied by the <]iio- 
tient figure 5 j^ves the whole namber of square rods in the addition around th* 
sides of the square, A : 05 x 5=325 square tods, which being dedttcted from the 



dividend, 325, leaves 00. 

Hence we find that the square root of J&25 is .35, which is the length of oxut 
aide of the field. 3 

JVoo/.— This question may -be fppovedby Involution ; thus, 95, or S5x35=IS25 1 
•r by adding the several parts of the figure together ; 

Tkua, A cofttains 900 square rods. 
B " 350 *< 
, C " 150 

I> " 25 " 

1225 square rods as befor&i 
tJ. What is the square- root of 55696 ? 

Operation. ^ 

55696(236 Ans. Proof* 

4 236 

43)156 236 

129 1416 

466)2796 * 708 * / , 

. 2796 472 

00 * 65696 

3. What is the square root of 6440,0625 ? 

6440,0625(80,25 Ans. Proof 

64 80,25 

1602)40,06 . V ^0^25 . 

32,04 40125 

16045)80225 l^^^^ 

80i25 ^4200 

— 000 6440,0625 

4. What is the «quare root of 138384 ? ' . Ans, 378 

5. What is the square root of ^648,36 ? Ans. 40,& 

6. What is the square root of 6625476 ? Ans, 2574* 

7. What is the square root of 488,631025 ? Ans. 22,105. 

8. What is the square root of ,002304? Ans. ,048. 

9. Wha;t is the square root of 30138696025 ? 

Ans. 173605. 

10. What is tbesquate root of 1355 ?~ln this example, 

after bringing down all the figures there is a remainder, to 

which we annex a period of ciphers and continue the 

oiperation to decimals ; and there is still a remainder, to 

16* 
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* 

which W6 annex another period of ciphers, and ptoceed 
as before.— «-And in this way wo may continue the opera- 
tion to any assigned degree of exactness. But we caa 
tibVjgr obtain the precise root, for the right hand figure in 
the dividend will always be a cipher ; bat the last figure in 
I0ach divisor is the same as the last figure in the root, and 
bo one of the nine digits, multiplied into itself, "Vill pro-*- 
duc6 a number ending with a cipher. Consequently, there 
Will always be a remainder^ whatever may be the quotient 
^ure* Ans. 36,81 + . 

11. What is the square root of 45 ? Ans. 6,708+. 

12. What is the square root of 2972 ? Ans, 54,516+. 

13. Whatis the square root of 1646,a? ^nj. 39^3293+. 



*rO fiitRACT tHE SQUARE ROOT OF VULGAR FRACTIONS. 

RULE. 

, ReducB the fraction to its lowest terms) and extract the 
toot of the numerator for a neyv numerator^ and the root of 
the denominator for ja new denominator. 

If it b© a mixed number, deduce it to an improper frac- 
tion \ Kit if it be a surd, reduce it to a decimal, and then 
extract its toot^ 

14. What is the square root of \^^ ?-— Thus, H ?= II > 

tfon -y/ 49sc:7, the numerator^ and y 64=8, the denomi* 

bato^*. Ans^i, 

. 15» What i« the square tool of fgf- 1 Ans, 

• 16, What is the square root of ^q^j ? Ans, ' 

' ' '17. Whatis the square tool of 1^ ? Ans, 

18. What is. the square root of 162^^ ? Ans, 12?. 
.m ■ 

SURDS. 

19. What Is the square rootjof ^\ Ans. ,866+. 

20. What is the square root of |^ ? Ans, ,9574+* 

APPLICATIOI* AND USE OF THE SQUARE ROOT. 

* 1. A certain sqtMire pavement contains 25600 square 
stones of equal size \ how many are contained in one of its 
•ides t V^5600=:l60» Am. 
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2. A General has an army of 5625 men ; how many 
tnust be placed in rank and file to form them into a square ? 

V5625=75, Ans. 

3. How many trees in each of the rows of a square 
orchard that contains 5184? 'v/5184=72, Ans, 

4: There is a circle whose area, or superficial contents^ 
is 2025 feet ; what is the length of the side of a square 
containing an equal number of feet ? Ans, 45 feet* 

Problem ii. — The square root of ther product of any 
two numbers is a mean proportional between ttiose nam" 
bejs, 

1., What is the mean proportional between 19 and 76-? 

y76x 19=38, Ans. 
2. A certain field is 84. rods long and 21 rods wide ; 
what is the length of a square field which shall Contain an 
equal number of rods ? y84X21=42 rods, ^n*, 

Prob. in. — The length of the side of a square being given 
to make another square which shall contain 2) 3^ 4, 6cc» 
times as much. 

RULE. *. 

Mudiply the square of the given side by the given pro- 
portion, and. extract the square root of the product. 

1. The length of the side of a ciertain square garden ii 
12 rods ; I demand the leogth of t he side of a nother garden 
containing 4 limes as much ? ^^\2x 12 X 4=24rds, Ans. 

2. If the side of a square be* 5 feet, what is the length 
of the side of another square wh ich will co ntain 25 times 
as much ? V5 x 6 X 25 =^25 feet, Ans, 

Prob. iv. — To place any number of soldiers so that ^le 
number in rank shall be double, triple, &c. the number in 
file, for, to make a figure of any given number; so that the 
length shall be double, triple, &c. the breadth.) 

RULE. 

« * 

Extract the square root of ^, ^, <&c., of the given nnm<- 
ber, which will be the number in file, or n)readth;) double, 
triple, ^c the number in file, (or b^adth,) and that will be 
the number in rank, (or length.) 
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1. Let 6498 men be so formed tliat the number ia rank 
may be double tbe number in fil^. 

6498-^2 =324^9, and V3249 = 57 in file ; and 

57x2=114 in rank, Ans. 

2. A man wishes to plant 1875 trees in an orchard 
which is 3 times as lOng as it is broad, so that they may 
stand in rows in equal distances apart ; how many rows 
must he make, and how many trees must he plant in each 
rt)W ? Ans. 25 rows of 75 trees. 

3. There is a certain lot of land containing 6 acres 2 
roods and 18 rods in the form of a long square, the length 
of which is twice as much as the breadth ; required the 
length and the breadth. 

Ans. The width is 23 rods, and the length 46 rods. 

Prob. v. — The diameter of a circle being given, to 
make another circle which shall be proportionably greater 
or smaller than the given circle. 

Note. The areas, or contents of circles, are in propor- 
tion to the squares -of their diameters or circumferences. 

RULE. 

Square the given diameter ; then multiply by the given 
proportion, if greater, (but divide if smaller,) and extract 
the square root of the prpduct» (or quotient,) which wil> 
give the required diameter. 

1. Suppose there is a certain garden whose diameter 

9 rods, and it is required to lay out another which sha&. 
contain 3 times as much ; wh at mu st be its diameter ? 

^9x9x3= 15,58+ rods, Ans. 

2. There is a circular field whose area, or contents, is 
p 64 rods, the diameter of which is 9 rods ; required the di- 
ameter of another which shall contain just one-fourth as 
much. Ans. 4,5rds. 

3. The quantity of water discharged through a certain 
' pipe, which is 2,5 inches in diameter, will fill a certain 

cistern in one hour ; what is the diameter of another pipe 
which will fill another cistern four times as large, in the 
same time ? v^2,5x2,5x4=i!:5 inches diameter, Ans. 

^ Pros. vi. — ^The sum of two numbers and their prodiict 
l^en, to find those numbers* 
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\ 

4 X 

, RULE. 

From ^e square of their sum subtract 4 times their 
product, and the square root of the remainder will be their 
difl^feuc« ; half the ^aid differenc% added to the half sum 
%vill be the greater of the two numbers \ and half the said 
diflference subtracted from the half, will be the lesser 
number. \ 

1. The sum of two numbers is 58, ^d their product is 
792 ; what are those numbers ? 

58 X 5 8 =3 3641= square of their sum. 
792 X 4 = 3 1 66 r= 4 times their product. 



v^ 196 =14, difference of the numbers, 
of 58= . 29, the half sum. 
of 14=:+ ^ — 7, the half diffe^noe. 



1 

36, the greatet number. J 

22, the lesser nuroberl - J - 

Prqb. VII.— The diffetence and the product of two num- 
bers given ) to find t^ose numbers. 

•RULE. 

ft ••. 

Add the square of half the difference of the numbers to 
their product, and "the square root of that amount will, be 
l^alf the sum of the two numbers. Then, to the half sum 
add half the difference, gives the greater number ; and from 
the half sum, subtract half^ the difference, gives the lesser 
number. 

EXAMPLE; 

1. The difference of two number^ is 9, and their product 
is 442 ; what are those numbers ? 

Difference of the numbers 9 Product 442 

— 4- 20,26 

Half difference, 4,5 [sum. 

4^5 -/462,25 =.21,5, half 

- — - Then J their diff. 4,5 

180 Add gives the' greater 26,0 

Square Of half diff. 20,25 • , Subtract gives the less 17,0 
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Questions. ^ 

1. What if Involution 7 8. What is it .to extract the aqjuar* 

S. What u Evolution T - root? 

8. What is the Root of any power! 9. What is the Rnie ? 

4. What is the Square koot ? 10. When there is a remainder, liow 

5. Can the precise roots of all power* may the operation be continued? T 
ke found! • 11. How do you extract the sqnan 

6. What are rational numbers ! root of a Vulgar Fraction ! 

7. What are surd numbers! 



EXTRACTION OF THE CUBE ROOT. 

We have seen that any number multiplied into itself pro- 
duces a square,-and that the square multiplied again by that 
number produces a cube ; and likewise, that the number 
itself is the root of the given cube. 

Hepce, to extract the cube root of aiiy given number is, 
to find a number which, being raised to its third power, 
that is, multiplied into its square, shall produce the given 
Bomber. 

A solid body having six equal sides, and each of the sides an «xact square, 
is a cube ; and since tiie length, breadth and thicliness, are the same, it iai 
evident that the length of one side of the given body is the cube root of that 
body ; for, the length, multiplied by the breadth, multiplied liy the ihicluiftst, 
will give the cubic contents, &c. 

Thus, the cubic contents of i, square block a foot long, a 
foot wide and a foot thick is 1x1x1 = 1 foot. The cubic 
feet contained in a block 2 feet long, 2 feet wide and 2 feet 
thick, is 2x2x2=8 cubic fejet. Hence the cube root of 8 
is 2, because 2^ that is, 2X2 x2=8. 

RULf. 

^ I. Separate the given number into periods of three figures 
each, by putting a point over the unit figure, and every third 
figure from the place of units, towards the left, and if there 
be decimals, point them from the unit's place towards the 
right in thci same manner. 

* 11. Find the greatest cube in the left hand period, and 
put its root in the quotient. 

III. Subtract the cube thus found from the said period, 
and to the remainder bring down the next period, calling 
this the. dividend. 

IV. Multiply the square, of the quotient by 300, calling 
U the -divisor. . « ' 
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V. Seek -how oflen the divisor may be had in the divi- 
ilend, and plac6 the resuh in the quotient, (root.) 

VI. Multiply the divisor by this last quotient ^gure, and 
place the product under the dividend. 

VII. Multiply the former quotient figure, or figures, by 
the square of the last quotient figure, and that product by 
30, and write the product under the last ; then place the 
cube of the last quotient figure under these two products, 
and call their amount the subtrahend. 

VIII. Subtract the subtrahend from the dividend, and to 
the remainder bring down the next period for a liew divi- 
dend, with which proceed as before ; and so on till the 
whole is finished. 

Note 1. If the subtrahend happens to be larger than the 
dividend, the last quotient figure must be made one less, and 
a new subtrahend found. 

2. When it happens that the divisor is not contained in 
the dividend, we must put a cipher in the quotient, and 
bring down the next period for a new dividend ; and multiply 
the square of the whole quotient by 300 for a new divisor. 

.3. When there is a remainder after bringing down all the 
periods, we may annex periods of ciphers, and continue tha 
operation to decimals. 

EXAMPLES. 

1. What is the length of the side of a cubic block, which 
^contains 12167 solid or cubic inches ? 

Operation.* 

12167(23 
8 



2 X 2 X 300^ 1200)4 1 67 dividend. 

3600' 
2x3x3x30= 540 ' 
3X3X3= 27 



4167 subtrahend. 



00 



* We liave seen that the acgjare of any number eontaina just twice a» many 
figaree aa the number itaelf, or at leaat, but one less than twice that number. 
So also the eobe (belnf t number multiplied Into tta square) conlains just I times 
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2. THuLtls the cube root of 34328,125'^ 

34328,125(32,5 
27 

ax 3 X 300=270 0)7328 div idend. 

.5400 
3X2X2X30= 360 

2x2x12= 8 



5768 subtrahend. 



32 X 82 X 800=807200)1560125 dividend. 

1536000 
52x5x5X30= 24000 

5x5x5= • 125 

. 1560125 subtrahend, 



0000 



as rnanf pteces of figures tM the number itself, or at least, bat two figures less 
than 3 times that number. Hence, by pointing any number into periods of 3 fig- 
ures 6jich,-fts directed in the RuiOj we may at once find how many figures the 
root will consist of.^Pointing the above exampie, we have two periods : hence 
we find that the root will consist of two figui^s, viz. : a figure oj tens and a fig- 
ure of units. 

We then seek for the greatest cube in the first or left hand period,* 13 
Lthousands ;] this we find to be 8 [thousands,! the root of which is S [tens :] 
placing the 8 [tens] for the first figure in the root, and its cube, 8 [thoasahds,] 
under ^e 13 [thousands, and subtracting it tlierefrom, the remainder i« 4 [thout 
sands,] to which we bring down the next period, 167, making 41G7 inches, which 
remain. 

We^havo now disposed of ^000 inches in a cnbei the length of each side of 
which being 3 [ten8}ss20 inches, and 20 x 30 x 30=8000. Now suppose we make 
a cubic block, and suppose each side of it to be 3 [tens] -SO inches, it will contain 
8000 cubic inches. We must now enlarge this block by the addition of 4167 cubic ' 
inches, so that the block shall retain its cubic form ; and in order to do this it is 
plain that we must make the addition on three sides of it. Now the square con- 
tents of each of these sides is 20X30-°400, and 400x3, the number of sides on 
which the addition is to be made, gives 1200, the square contents in the given 
sides. (But we may obtain the square contents in these sides by neglecting the 
cipher in the 8 tens-»80, and multiply the square of thi% quotient figure 2 by 300, 
and it will produce the same. Thus, 8X8X300sb1600 as 9bove ; «nd thuA the 
rule is formed.) • • 

Now it is evident'that the 4167 inches. Which are to be added to this block di 
vided by 1300, the square inches contained in the sides on which the additions are 
to be made, will show the thickness of the additions fo, be made fn each of the 

' three sides. Thus, 1300 is contained in>4l67, 3 times, which shows that the thick- 
ness of the additions must be 3 inches. We place the 3 in the root,^nd rouhiplj 
the square contents, 1300, by the* thickness, 3 inches : that is, the last quotient 
figure { making 3000 cubic inches contained in these additions, which we place 
under the dividend. Now after these additions are mpde to the cube, there are 
3 vacancies on the comers, each of which is 3 inches wide, and 3 inches thick, 

• and SO inches long, containing 3 X 3 x 3ea>!l80 cubic inches. This, multiplied by 3, 
fives th^ whole number of inches in the three vacancies, =MOx:ubic inches. But 
m the rule we neglect the cipher, and multiply the former qaotient figure, 2 
CtensJ brthe square of the Iivrt, and that product by 30, -which produces the same 
«lbct. Thus, S^SXa X30«»M0, wfiich we place under the former. N<yw If we 
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9. What is th^ cube root of 21952 ? Ans. 28. 

4. What is the cube root of 250047 ? Arts. 63. 

5. What is the cube root of 614125 ? Atis^ 85. 

6. What is the cube root of 21024576 ? Ans. 276. 

7. What is the cube root of 94818,816 ? Ans. 45,6. 

8. What is the cube root 0^7612,812161 ? Ans. 19,67+ 

9. What is the cube root of ,121861281 ? Ans. ,495 X 

10. What is the cube root- of ,000021952 ? Ans. ,028. 

1 1. What is the cube root of -^ ? 

Thus, (/ 8=2, the numerator, and ^ 27=3, the denomi- 
nator. Ans, 

12. What is the cube root of |4f ? Ans, 

13. What is the cubb root of ^-f?? - Ans. 



14. What is the cube root of 1^ ? Ans, 

15. What is the cube root of f^f^* Ans. 



APPLICATION OF THE CUBE ROOT* 

1. How many solid or cubic feet are contained in a cu- 
bical block which is 8 feet long, 6 feet wide and 4 feet 
tluckt 8x6x4=192, Ans. 

2. How many solid or cubic feet of earth were thrown 
out of a cellar which is 32 feet long, 25 feet wide, and 10 
feet deep? ^n^. 8000. 

3. What is the length of the side of a cube which con- 
tains 8000 solid or cubic feet ? y 8000== 20ft. Ans 

4. A bushel contains 2150,420 solid or cubic inches; 
what is the length of the side of a cubic box which shall 
contain that quantity? Ans. 12,9 -finches. 

5. The side of a certain cubical box measures 1 foot ; 
what is the length of the side of another that is 8 times as 
large ? 1 x 1 X 1 =1 X 8=:8, and ^ 8=2 feet, Ans. 



examine our cube, with all these additions made and placed to it, we shsD ^Qs- 
cover In one cQrner a vacancy, the length, breadth and thickness,of which is hut 
8 inches ; (that is, the same as the thickness of our last additieci t which, when 
filled, will JQSt complete the cube. This vacancy contains SX3X 3^:97 cnlUe 
inches ; that is, the-cubc of the last quotient figure. These 21 cubic inches we 
^lace under the former products, then add them up, and subtract the amount 
from the dividend, 4107, and remains. Hence we find, that the side of a cube 
which contains 1S]67 inches must aeMTice %S inches ; .or, ttuiit the cube loet of 
12167 is 33. « . 
Pnqf.-^U'', that is, SSX9SXSt»Wfl7, tlie givon ■«% tiiecefbm right 

17 
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NoU' The solid contents of similar figures are in pro* 
portion to each other as the cubes of their similar sides or 
diameters. 

6. If a ball 4 inches in diameter weigh 12 pounds, what 
^ill another ball of the same metal weigh, whose diameter 
is 7 inches ? •' 

4X4X4= 64 >rp, in. lbs. in. lbs. 

7x7x7=343 J ^^^®' 64 : 12 :: 343 : Ans. 64.^. 

7. If a globe of silver 3 inches in diameter be worth 159 
dollars h? hat is the value of a globe 8 inches in diameter ? 

Ans. $2844,44+ 

«!>. ^ow many globes 1 foot in diameter would it take to 

•nake a globe 2 feet in diameter ? Ans. 8. 

9. The diameter of a ball weighing 4 pounds, is three 

inches : what is the diameter of another ball 8 times as 

large? 

3x3x3=27, and 27x8=;:^ 216=6 inches, Ans. 
«10. If the side of a cube of silver worth '20 dollars, be 2 
inches, what is the side of another cube of silver, whose 
value shall be 64 times as much ? Ans. 8 inches. 

11. If the diameter of the earth is 8000 miles, and the 
sun is one million times as large as the earth, what is. the 
diameter of the sun ? Ans. Eight hundred thousand miles. 

Prob. 1. — The product'of two or more parts of any num- 
ber given; to find that number. 

RULE. 

Dividcthe given product by the product of the given 
parts, and the quotient will be that power of the required 
number which is equal to the number of parts. 

Ex. 1. If \ and f of ,a certain number be multiplied to* 
gether the product will be 54 ; what is that number ? - 

Thus, ^x|=3, then 54-7-f =144, which is the 2d pow- 
er of the required number, because the number of parts-mul- 
tiplied were 2 ; then -y^ 144 =12, Ans. 

Ex. 2. If f , |- and | pf a certain number be multiplied 
together the product will be 12000 : what is that number ? 

Thus. fXf xf =f8=f ; then 12000^^=27000, which 
is the 3d power of the required number ; and ^ 27000s 
30, the Answer. 
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PrOb. 2. The prodact of any two or more numbers, and 
^ the proportion between them given, to find those numbers. 

RULE. 

Pivid^ the given product by the product of the given tonus 

of the prclportion, and the quotient will be a power equal to the 

number Qf terms multiplied for a divisor ; and the root of 

that power, multiplied^ severally by the given terms of the 

^ proportion, will produce the required numbers. 

Ex.1. The product of two numbers is 2240, and they are 
in proportion to each other as 5 to 7 ; what are those num- 
bers ? 5 X7 = 35)2240(64, and. V64=8 ; 
Then 8 x 5, (one of the terms of the propor- \ 

tion,) gives - ,- - - ^^(^n^ 
And 8x7, (the other term of the proportion,) C 
gives - • • - • - 56 3 
Ex. 2. Tbe product of three numbers is 1296, and they 
are in proportion to each otl^er as 1, 2 and 3 ; what are 
those numbers ? 

Thus, 1x2x3=6)1296(216, r 1= 6 



then ^216=6 



6x ^2=12>Aiw 
(3=18) 



A GENERAL RULE FOR EXTRACTING ROOTS OF ALL 

POWERS. 

t 

RULE. 

1. Prepare the given number for extraction, by pointing 
it off from the jinits' place; as the required root directs. 

2. Find the first Rgur^ of the root by trial, and subtract 
its power from th^ left hand period. 

3. Bring down the first figure in the next period to the 
remaindef and call this the dividend. 

4. Involve the root to the next inferior power to. that 
which is given, and multiply it by the number denoting 
the given power for a divisor. 

5. Find how many times the divisor may be had in the 
dividend, and the quotient will be another figure of the root. 

6. Involve the whole root to the giveli power, and sub- 
tract that power from as many peri9ds of the giyen number, 
as yon have found figures in the root. 
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7. Bring down the first figure of the next period to the 
remainder for a new dividend. 

8. Involve the whole root to the next inferior power to 
that which is given, and multiply it by the number deno- 
ting the given power for a divisor, as before ; and proceed 
iit this manner till the whole is finished. 

Note. When the nnmber to be subtracted is greater than 
the periods from which it is to be subtracted, the last quo- 
tient figure must be taken less, &c. 

EXAMPLES. 

1. What is the cube root of 94818,816 f 

94818,816(45,6 root. 
64 

4x4x3=48 )308 divide nd. 

45 X 45 X 45= 91125 sub trahend. 

45 X 45 X 3=:6075 )369a,8 divide nd. 

456 X 456 X 456= 94818,8 16 subtrahend. 

00000,000 

2. What is the sursolid, or 5th root of 17210368! 

17210368(28 root. 
32 

2X2x2X2=16x4=64) 1401 divid end^ 

28x28X28x28x28= 17210368 subtrahend. 

00000000 

Note. The roots of most powers may be found by the 
square and cube roots only, by the following - 

ft 

RULE. 

1. For the biqUadrate, or 4th root, extract the square root 
of the square root. 

2. For the 6th root, extract the cube root of the square 
toot. 

3. For the 8th root, extract the square root, which, re- 
duces it to .the 4th power ; then extract the root of that 
power as above. 



Nv 
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4. For die 9th root, extract the cube root of the cube root. 

5. For the 12th root, extract the square root, which will 
reduce it to the 6th power ; then find the root of the (Hh 
power as above. 

EXAMPLES. 

1. What is the biquadrate, or 4th root t>f 30736 

Thus, the square root of 20736 is 144 ; 

then, the square root of 144 is 12, the Ans. 

'2. \Vhat is the square cubed, or the sixth root of 

481890304? 

Thus, ^481990304=91952 ; and ^21952=28, Ans^ 

3. Extract the square biquadrate, or eighth foot ot 

>1001 129150390625. 

tsqnare- 
4th power. Sd power, or 

Thus, -v/100n29150390625='/31640625= v^5625« 
'T5, root, the answer. 



Q^estions. 

1. What it a cube T bringing down all the periods, how maj 

9. What is it to extract the cube root T we continu* the operation f 

S. What is a solid body, having six 0. Repeat the rule fof extractiaf tilt 

"•qual sides, each an eiact square 7 roots ofall powers ? 

4 What 18 the Aujb for extracting the 7. How may the roots of iiMtpoirin 

<«iibe root? be found ? 
•*. Wlien there is a remainder after 



ALLIGATION. 

Alligation is the inethod of mixing several simples of dif« 
Cerent, qualities, so thai the composition may be a mean, or 
middle quality. It consists of two kinds. Alligation Medial 
mnd Alligation Alternate. 

ALLIGATION MEDIAL, 

Is when the quantities and prices of several things are 
given, to find the mean price of the mixture composed of 
those materials. 

RULE. 

As the sum of the quantities, or wh^le composition, is to 
iHe wh«le Talue, so is any part of the composition to its 
mean price, ^or value. 

17« 
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BXiJIRLKt. 

1. A farmer mixed together 4 bushels, of lye, worth 90 
^ent» per bushel, 6 bushels of com, wonh 50 cents per 
bushel, and' 8 bushels of oats, wor^ 30 cents per busbSel ; 
what is a bushel of this mixture worth? 

• cts cts> 

4 bushels at 96 cost 360 
6 " 60 *» 300 

8 " 30 « 240 



1 8 bushels cost • ^- 900 

As 16 : 900 : : 1 : 50 cents, price of 1 bushel. 

2. A grocer mixed 5c wt. of sugar^ worth $10 per cwt., 
6cwt. woi^h $12 per cwt., with 3cwt, worth $9 per cwt.; 
whait will be the cost of 4c wt. of this mixture ? 

Ans, $43,25^ 

3. A vintner mixed together 16 gallons of wine at $lJ2c. 
per gallon, 12 gallons at $ ,90 per gallon, and 20 gallons 
at $ ,95 per gallon ; what is th^ price of a. gallon of the 
mixture? Ans.$ ,99»4m.4- 

4. A goldsmith naeked together 5 ounces of gold 21 car- 
ets fine, and 3 ounces 19 carats fine ; what is the fineness 
•f die mixture, that is, of one ounce of this mixture ? 

Ans. 20^ carats fine. 

5. A Grocer mixed 20 gallons of water with 85 gallons 
of mm, worth 76 cents per gallon, what is ar gallon of the 
mixture worth ? Ans, 61 cts. 5m. 4- 

6. A Refiner melted together 12lb.' of sUver bullion of 
6oz. fine, 81b. of 7oz. fine, and lOlb of 8oz. fine, I demand 
the fineness of the mixture. Ans. 6oe. 18pwt. f6gr. 

7. Suppose that Bibs, of gold of 22 carats fine, 5lbs. of 
20 carats fine, and lib. alloy be melted together, what wilf 
be the fineness of the compound ? Ans. l^^ carats fine. 



ALLIGATION ALTERNATE, 

Is when the prices of the several simples and the mean 
price or rate are given » to find what proportion of each must 
be takeji to compose a mixture of the given rate. It is 
therefore the revise of Alligation medial, and may be 
proved by it. 



ALUOATION. 



l» 
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When the mean rate and the rates of the several ingredientM 
are given, without any limited quantity, 

RULE. 

1. Reduce the several prices to the same deTioitiination. 

2. Set the several prices under each other in a column, 
and place the noean rate on the left. 

3. Connect or link each price i^hich is less than the mean 
rate, with one or any number of those which are greater 
than the mean rate, and each price greater than the mean 
rate with one, or any number of the less. 

4. Place the difference hetween the mean rate and that 
of each of the simples, opposite the price with which they 
are connected. 

5. Then if only one diOTerence stand against any rate, it 
will be the quantity belonging to that price, but if there be 
neveral, their sum will be the quantity. 

EXAIIPLE8. 

/ 

1. A Grocer would mix the following qualities of sugar, 
Viz: at Sets., 9ct3., llcts., and 12cts. per lb., what quantity 
vnust he take of each sort, that tlie mixture ij^ay be worth 
lOcts. per lb. 

8 -> 21 r 8—1 11 

^21 



cts. 
104 



•^1 

11-J 
12 



1 
1 



Or 



yAns. 



9 



11— J 
12— 



2 
1 



>'AnS' 



Here we set down the prices of the simples in order, 
from the least to the greatest ; placing the mean rate at the 
left hand. And in the first way of linkng the prices, and 
taking the difference between the several prices and mean 
rate, and placing each difference at the opposite end of tho 
^Hnk, we find thitt we must take in proportion of 2lbs. at 8ets^ 
lib. at 9cts., lib. at llcts., and 2lb8. at 12cts. ( and in the 
^d operation, weliave the proportion of lib. at Sets., 21l>: at 
^cts.,' 21b. at llcts., and lib. at 12cts. It will be seen that 
hj linking any two of the prices together, and placing the 
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difference between tliose prices and the mean rate alternate 
Ijr, tbat is, placing the difference between the greater price 
and the mean rate, against the lesser price, and placing the 
difference between the lesser price and the mean rate, 
agaifist the greater price, the difference of the prices become 
mutually changed 4 and these differences express the rela- 
tive quantities of each simple, necessary to form the com- 
pound, and what is lost on one quantity, is gained on another. 
Hence the balance of loss and gain between any two, will 
be equal, consequently the same on the whole. 

2. A Merchant has three sorts of tea, viz. : one sort at 5 
shillings per lb., another at 7 shillings per lb., and another 
at 8 s£allings per lb., what proportion of each kind must he 
take to make a mixture worth 6s. per lb. ? 



s. 
Ans. 6 



5r-— ^ 2+l=31b.at 58. 
7' I 1 =llb. at 78. 
J i =Ub. at 8s. 



3. How mi|ch vinegar at 42cts., 60cts. and 67cts. per 
gallon, must be mixed together, so that it may be worth 64 
cents per gallon ? 

Ans. 3gals. at 42cts., 3do. at 60c. and 26do. at 67c. 

4. How mtch sugar at 9cts. and 1 5cts. per lb. must be 
mixed together, so that the compound may be worth 12 
tsents per lb. ? Ans, An equal quantity of each sort 

5. A G*oldsmith mixed .together gold of 17, 19, 21, and 
24 carats fine, so that the composition was 22 carats fine 
what proportioi) did he take of each ? 

Ans, 2 of each of the first 3 sorts, and 9 of the last 

6. A Merchant has spices at7d. 8d. lOd. and lid. per 
lb. which he would mix together so that the whole compp* 
sition may be sold at 9d. per lb., what proportion must he 
take of each kind ? 




4th Ans. 31b. of each sort. 
These four answers arise from the various ways of link 
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ing the prices of the ingredients together. Hence we may 
see that questions in this rule admit of a great variety of 
answers ; for having found one answer, wd may take aiiy 
other numbers which have the same proportion between 
themselves, as the numbers have which compose the 
answer.* 



i CASE II. 



When one of the ingredients is limited to a dertain quantity 

to find what quantity of each of the others must he 

taken in proportion to the given quantity. 



RULE. 

1. Link the prices and take their differences as in Case 
L which will give the unlimited proportions. 

2. Then as the proportion whose quantity is limited, is 
tb its limited quantity, so is each of the other proportions 
to its required quantity, 

EXAMPLES. 

1.. A man wishes to mix 5 bushels of wheat worth 90 
cents per bushel, with rye at 56cts. per bushel, barley at 
36cts., and oats at 30cts., so that tjie composition may be 
sold for 45cts. per bushel. 

90 — I 15 the proportion whose quantity 
9 [is limited. 



cts. 1 56v 
mean rate 45 i 36^ 



11 



30— J 45 

then as 15 : 5 : : 9:3 bushels of rjre 

15 : 5 : : 11 : 3f " barley. 

15 : 5 : : 45 : 15 •* * ' oats, 

2. How much water at per gallon, must be mixed with 
100 gallons of brandy worth ISOcts. per gallon, to reduce 
it to 150cts. per gallon? Ans. 20gal. 

3. How much gold of 15, of 17, and of 22 carats fine, 
must be mixed with 5oz. of 18 carats fine, so that the 
composition may be 20 carats fine ? 

Ans. 5oz. of 15, 5oz. of 17, and 25oz. of 22 carats fine. 

4. With 95 gallons of wine worth 96cts. per gallon, I 
mixed wine at 80cts. per gallon, and some water, so that it 



202 ALLIGATION. 

Stood nM in 76cts per gallon, how much wine and how 
much water did I take ? . 

Ans, 95gals; wine at 80cts., and SOg^ls. watef 

CASE III. 

* 
< 

Wheii the whole composition is limited to a given quaritity. 

RULE. 

1. Link the prices and find the proportions as in Case 1. 
Then, as the sum of the proportion is to the given quantity 
or whole composition, so is each proportion to its required 
quantity. 

EXAMPLES. 

1. A Grocer has sugar at 5cts., 7cts., lOcts. and 13cts. 
per lb., and would mix them together so as to fill a cask of. 
2001bs. worth Sets, per pound. > 

cts. 

( 5 6 

cts.l 7— |- 2 

mean rate, 8 \ 10 — ' 1 

• 11 =jsum of the proportion. 

. As 1 1 : 200 : : 5 90|^lbs. at 5cts. 

11 : 200: :2 36^' 7£ts. 

11 : 200 :: 1 18^ lOcts. 

11 : 200 :: 3 64^' 13cts. 

2. How mucli water of no value must be mixed with 
spirits at 90cts. per gallon, sO as to fill a cask of I20gals. 
that may be sold for 60cts. per gallon ? 

Ans, 40gals. of water^ and SOgals. of spirits. 

3. A Grocer has teas at 28., 3s., 5$., and 6s. per lb. and 
would mix them together so that the composition may be 
worth 4s. per lb. What quantity must he take of each, to 
fill a chest that will hold 901bs. ? . . 

Ans. SOlbs., I5lbs., 15lbs., and 30lbs 

4. How much gold of 15, of 17, of 18, and of 22 -carats 
fine, must be mixed together, to make a composition of 
40oz. that will be 20. carats fine ? 

Ans, 5oz. of 15 5 of 17, 5 of 18, and 25oz. of 22 



f 



/ 
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Questions. 

1. Wfiatls Alligation? limited to a certain qiiantity. how do 

9. What is Alligation Medial? yon fir^ what quantity of each of the 

3. What is tlie rule 1 others must be taken in proportion to 

{. What is Alligation Alternate ? the given quantity ? 

. When thfe mean rate and the rates 7. When the whole composition is 

of the ihgre4|ents are given without limited to a given quantity, how do you 

any limited quantity, how do you find find the proportional quantities of each 

the proportional quantity ? ,ingredient ? 
0. Wheu one of the ingiedients is 



ARITHMETICAL PROGRESSION. 

. « 

Any rank, or series of numbers Hipr^ than two, increas- 
ing by a common excess^ or decreasing by a common dif- 
ference, is called an Aridimetical Series or Progression. 

The nihnber which is continually added or subtracted, is 
called the common diHerenco. 

When the numbers are formed by a continual addition of' 
the common difference it is called an ascending series ; but 
when they are formed by a continual subtraction of the 
common difference, they form a descending series. 

Th 5 ^* ^' ^' ^' ' ^^ ^° ascending series. 
"*' < 10, 8, 6, 4, 2, is a descending series. 

The numbers which form the series are called the terms 
of the series, or progression ; the first and last terms of 
which are called the extremes. 

A series in progression includes five parts, viz. : 

1. The first term. 

2. The last term. 

3. The number of terms. 

4. Th^ common difference. . 

5. The sum of all the terms : 

by having any three of which given, the other two may be 
found. 

CASE I. « 

« 

The first term, common difference, and number pf terms 
given, to find the last term. 

RULE. 

' Multiply the number of terms, less 1, by the common 
difiference, and to the product add th^ first term, and tho, 
sum will be the last term. 
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EXAMPLES. 

t 

1. A maa bovgbt 17 yards of cloth', giving 5 cents for 
the first yard, 8 cents for the second, 11 cents for the thijrd, 
and so on, increasing with a rommon difierence of three 
cents on each yard ; what was the cost of the last yard ? 

%s x. c*. 1 1 li? It will be seen that the 

Numb, of terms, less 1,= 16 ^ ^ i.«. .„ , 

' o common dinerence will al- 

ways be added one time less 

.^ than the number of terms. 

First term - -• +5 '^^"*' ^^"^ the second yard 
' the common difference is 

^ — ^q added to the first yard one 

* ' " ' "" time, for the third yard it is 

added 2 times ; and for the 17th yard, it must be added to 

Ihe price of the first yard 16 time/s. 16 X 3=48, that is the 

17th yard will cost 48 cents more than the 1st yard ; and 

48+5=53, the price of the last. 

2. If the first term be 5, and the common differeace 3, 
and the number of terms 1 00, what is the last term ? 

Ans, 302. 

3. A man, in trareling a certain journey in 1 1 days, 
trareled thirteen miles the first day, and increased every 
day two miles ; how many xniles did he travel the last day ? 

Ans, 33 miles. 

CASE 11. 

TAe first term, last term, and number of terms ^ven, tp 
find the common difference, 

BUtLE. 

Divide the diflferenoe of the extremes by the number of 
terms less 1, and the quotient will be the common difference. 

EXAMPLES. 

1. A man bought 17 yards of cloth in arithmetical pro* 
i^ssion. For the first yard he gave 5 cento;, and for the 
Mi 53 cents ; ^hat was the common difiTerence, or the in- 
erease of the price on each succeediag yard? 
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4:4* jao9 ^^ eiacUy the reTerw o£ 

-^ tko9e in Case I» and 

Nte.oflew,Jl^y4Q.3^^^yr. Uking the^lst ex- 

kan I, > treme from the last ev- 

idttilljE sibcMvrs the whole increase of the 16 additions ; and 
diriding by 16« the nnmber 0/ terms^ less 1 , shows the in- 
ciCtt^^of one addition 4 that is, the common difference. 

Z» JX the extremes be 3 and 273, and the number of terms . 
46y What is the common difference ? Ans, 6. 

3. A man had 8 sons whose several ages differed alike ; 
the youngest was 7 years old and tiie oldest 35 ; what was 
the common difference of their ages ? Ans. 4yrB« 

4s A man performed a journey in 1 1 days. The first day 
Be traveled thirteen miles and the* lost dlay 93^ increasing 
every day by an equal excess ; what was the duly increase f 

Ajis, Doily increase 2 miles. 

CASE iir. 

The first term, last term, and number of terms given, to 
fifUt the sum of iM the term^, • 

l^ULK. 

Multiply the snm of the extremes by the tunotMor of terms, 
aod half d^e^ product wiU he. tbe answer.. ' 

EXAMPLSS. 

I. A. man bought 12 yards of dpth.in ari^timetical' mo^ 
gijssaiion. For the first rard he gave 6 cents, and fbr the l^t 
juA 39 cents ; what md the whole amount tot 

Qpwation. If ^e take half the price 

^ of the first and last yards it 

-^ Will give the average price 

-, ^ , ' ~ .of the whole. Thus, 6 -h 39 

Sum of the extremes 45 «45, the sum of the ex- 

Nwtf>er of term^ X12. ^^^ j^ 45-5-2 =22icts. 

the^average price, aud 22^, X 
12l9:27QctSM the An^ 
But if. we multiply the. 
^7uc. ^lioie. 81101 of tlM; dxtnem^ 

bf-thoiiniabti ofteuMs (te io |h«» operation,) and take half 

18 . 
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•t 

the jMroduct, it will produce the same effect, and will sene* 
ndly be found preferable, as it will prevent the necessitjr of 
fractions. Hence the Rule. 

2. If the first term of an arithmetical series be 3, the last 
term 150, and the number of terms 50, what is the sum of 
the series ! Ans. 3825. 

3. How many strokes does a regtilar clock strike in 12 
hours 7 Ans. 78. 

4. What is the sum of the first 25 numbers in their nat« 
ural order ? thus, 1, 2, 3, 4, 5, <&c. Ans, 325. 

5. A merchant sold 100 yards of cloth. For the first 
yard he received 12 cents, for the second 15ct8.,^for the 
third 18 cents, and so on, increasing 3 cents on each suc- 
ceeding yard to the last ; what did he receive for the last 
yard, and what was the amount of the whole ? 

{Note. We must find the last term by the Rule, Case I. 
Thus, 3x99+12=309.) 

Ans. Last yard $3,09 ; whole amount $160,50. 

• 6. A man performed a journey in 11 days, travieling 13 
miles the 1st day, and increasing every day by an equal 
excess until the last day's travel was 33 miles : what was 
the daily increase, and the whole distance traveled ? 

(The daily increase or common difference is found by 
Case 2.) Ans. Daily increase 2m., whole 'distance 253m. 

7. If the first term in an arithmetical progressien be 4, 
the second 7, the third 10,. &c. up to the Slst term, what 
is ihe sum of all the terms ? # Ans. 10044 

8. If 140 oranges be placed in a straight line 2 yards 
distant from each other, and a basket placed 2 yards dis- 
tant from the first orange, what distance must that boy trav- 
el who gathers them up singly, returning with them 1 by 1 
to the basket ? ' 

{Obs. — It will be seen that the travel to the 1st orang^ 
and back again to the basket will be 2-|-2=:4 yards, and to 
^e last orange and back again to the basket will be 4x 140 
=560 yards. Hence the first term is 4, the last term 560, 
and the number of terms 140.) 

'Ans. 22 miles 3 iiirlongB lOO jraids. 
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CASS IV. 

The first term^ last term and common difference gtven^ to 
find the number of terms, 

RULE. 

Divide the difference of the extremes by the common 
difference, and the quotient increased by 1, will be the nam* 
ber of terms. 

EXAMPLES. 

1 . A roan bought cloth in arithmetical progression, giving 
5 cents for the first yard, and increasing the pricB of each 
succeeding yard by 3 cents to the last, which was 53 cents ; 
how many yards did he buy ? 

p^f,-.^-.- J S3 We found (Case 2, Ex. 1, 
JLXtremes^^ that Che difference of the ex- 

Common difference 3)48 tremes, divided by the num- 

Number of terms, > 16 ber of terms, lesa 1,) gave 

less 1, \ 4-1 the common difference, and 

Ans. ' yardiTr ^^^» ^^^^^^^^ .^/"^g J*' ;«- 

^ Verse, it is evident that the 

difference of the extremes, divided by the common differ- 
ence, will give the number of terms, less 1. 

2. If the extremes be 3 and 273, and the common differ- 
ence 6,. what is the number of terms ? . Ans. 46. 

3. A man being asked how many children he had, replied, 
that his youngest was 7 years old and his oldest 35, and 
the common difference of their ages was four years ; how 
many had he ? Ans. 8 

4. A man going a journey traveled the first day thirteen 
miles, and increased every day's travel two miles to the 
last, which was 33 miles ; how many days did he travel, 
and how far did he travel ? 

Ans. 1 1 days, and the distance traveled 253 miles. 



Questions 

1. What is Arithmetical Progrression t 5. What an the munbera called which 

S. What is the number which is con- form the senes ? 

tInuaUy added oi subtracted called ? 0. What are the flnt and last termt 

. 8. Vvhen the numbers are formed bj called ? 

• continual addition of the common dif* 7. How many parts does a scriet Ip 

finrence, what is it called ? progression inciiMe, and what art they ! 

4. When formed by a contmual sab- 8. Having the first term, conuaonw 



ttaction,MJiatisU called! 



3lec 
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fnrenee and nnmber of tenns given, tiDir and namber of tenns gf rsn, how do 70a 

do you find the last term ! find the sum of all the termt f 

9. Hmving the fint tein, iatt ttoih, 11. tfaHng tlce ftliit f«rm,l«M teim 
and the namber of terms given, how do and common differeneei how do^rwited 
yoo find the common diflterence ? the number of terms'^ 

10. Having the first term, last tenn. 



GEOMETRICAL PROGRESSION, 

Is any trank or series of numbers, increasing by a con* 
slant multiplier, or decreasing by a constant divisor ; and 
this multiplier or divisor is called the ratio of the progres- 
sion. 

r'l, 2, 4, 8, 16, &c., is an increasing geometti- 
mi 1 I cal series ; and 

inu», \ 8, 4, 2, 1, 1 &c., is a decreasing geometrical 

\ series, and the ratio is 2. 

In this, as in arithmetical progression, there are five p&ttll, 

viz. : 1st, the first term ; 2nd, the last term ; 3d, the number 

of terms ; 4th, the ratio ; 5th, the sum of all the terms, any 

3 of which being given, the other ^wo may be found. 

Given, 2he first term, the raiioy and the number of, tertns^ 
to find the last term, 

RULE. 

- 1. Write down a few of the leading powers of the rado, 
{)lacing their indices,* viz. : 1,2, 3, 4, &c. over them.^ ^ 

2. Add together the most convenient indices, to ma£e an 
index, less by 1 than the number of the term sougfat-f 

3. Multiply together the powers belonging to, or standing 
under, those indices, and iheir product, multiplied by the 
first term, will give the term sought. 



* To find the last term of a long series of numbers, by multiplication, would be 
very tedious, therefore we have a series of numbers in arithmetical protKntion, 
called indices, whoRO common difference is 1. Then if the powers standing un- 
der anv of those indices be multiplied together, theirfvoduct will express a power 
equal to the sum ot those indices, whieh were used. 

t The reason why the sum of the indices must be 1 less tlian the number of terms 
■ought is very evident: for example, if the first term be 4, and the ratio S, re- 
<iuired the sixth term. Thus, 4x3x3x3x3x 3=972, the sixth term ; and if 
we examine the process, we sh^ll see that the ratio is five times a factor ; that 
ISf one time less than the namber of terms ; and the fifth power of the ratio, mul 
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EXAMPLE^. 

1. A man bought 12 yards of clotn, ana by agreement 
vrtLS to pay what the iaist yard would come to, at 3 cents 
for the 1st yard, 6 cents for the second, and so on, doubling 
the price to the last ; what did the last yard come to ? 

1.2" 3 4' 5" indices. 
2 4 8. 16 32 leading powers of the ratio. 
' Then ,5+4+2 = 11, the number of terms, less 1 . 
32 X 16 X 4:=2048> the 1 1th power of the ratio. 

X3, the first term. 

The iBst term, or ) 

eostof the last yard, > 6144cts.=:$61,44, Ans. 

2. If the first term be 4. and the ratio 3, what is the 
25th term? ^ >l»w. 1129718146924. 

3. A. drover purchased 15 head of cattle, and agreed to 
pay what the Islst would come to, reckoning 3 dollars for 
the first, 12 dollars for the second, and so on in a quadru* 
pie, or fourfould proportion ; i demand the sum to be paid 7 

Ans, $805306368. 

4. A draper sold 20 yards of superfine cloth, on condi- 
. tion that he should receive pay for tne last yard only, reck- 

oniri^ i cents for the first yard, 9 cents for the second, 
27 cents for the third, and so on in triple proportion ; how 
much did he receive for the whole ? 

Ans. $34867844,01. 

5. Twelve men received a sum of money. The first had 
$3, the second $6, the third $12, and so on in a twofold 
proportion ; how many dollars had the last ? Ans, $6144. 

6. If the first term of a geooietrical series be 1 , and the 
ratio 6, whst is the 12th term ? Ans, 362797056. 



ttplied by the first term, produces the sixth. Hence the sura of the indices used 
denoting the leading powers of the ratio, must always be 1 less than the number 
of the tenne sought. 

Again ; if the first term be 8, and the ratio % what is the 13th term t^Thus, 
3x2x2x2x2x2x2x2x2x2x2x2x2s:12288. Here we see that the ratio 
is twelve times a factor, and multiplied into the first term : that is, the ISth 
sower of the ratio multiplied by the first term,-= 13th term.— But to raise the ratio 
to its 12th power, we need not multiply all the intermediate powers ; for 94—16 
and 16 X 16«9M, the 6th power ; that is, the 4th power x 4th power->6tb powez. 
Md S80 X 1 6-40N; the iSth power, and 4096 X 3« 18388. as tofere. 

18* 



CASE II. 

The first term^ the last term, {or the eeptnmts^ and the 
ratio given, tofind'the sum of the series. 

RULB. 

Multiply tke last term by the ratio ; from the product sub* 
tract the first term, and divide the remainder by the ratio, 
loss I, and the quotient will be the sum of all the terms. 

BXAMPLES. 

1 . A man bought 6 yards of cloth, giving 2 cents for the 
£rst yard, 6 cents for the second, and so on in triple pro- 
portion ; what did 4lie last yard cost, and how much was 
the cost of the whole ? 

By Case I, the cost of the last yard is 486 cents. 
Then' ^f^><13=728 the Ans, 
* 3-1 

2. If the first term of a geometricial series be 3, and 
the last term 6144, and the ratio 2^ what is the sum of all 
the terms ? Ans. 12285. 

3. If the extremes of a geometrical series be 10, and 
196830, and the ratio 3, what is the sum of all the terms ? 

Ans, 295240. 
(Note. In the following examples, the scholar must find 
the last term of the series by Case I ; then find the sum of 
all the terms, as above.) 

4. A man purchased a valuable tract of land containing 
^fteen acres, agreeing to give 1 dollar for the first acre, 4 
dollars for the second, and so on in a quadruple, or fourfold 
proportion ; what did the whole tract cost him ? 

Ans. $357913941 

5. What debt- can be discharged in a year, by paying 1 
*cent the first month, 10 cents the second, and so on in a 
tenfold proportion ? ^nj. $ 1 1 1 1 1 1 1 1 1 1 ,1 1 . 

6. If a pound ( 12oz.) of gold be sold at the rate of 2 
cents for the first ounce, 8 cents for the second, 32 cents foi 
the third, and so on in a fourfold proportion to the last ; what 
will it amount to ? Ans. $111848,10. 

7. A merchant sold 14 yards of Italian silk at th« i'ate of 
4 cents for the £rst yard, 12 cents for the second, and so 
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tm in geometrical progression ; how much did the last yard 
come tO| and what did the whole amount to ? Ans^ The 
iast come to $63772,92» and the whole $95659,36. 

8. A man bought a horse, and by agreement was to give 
n cent for the first nail, two for the second, four for the third, 
and so on ; there were four ^oes, and eight nails, in each 
«hoe ; what did the horse come to at that rate ? 

Ans. $42949672,95. 

9. A thresher worked 20 days for a farmer, and received 
for the first day's work 4 barley-corns, for the seeond 12 
barley-corns, for the third 36 barley-corns, and so on in 
triple geometrical progression ; what did his 20 day's labour 
<;ome to, allowing 7680 barley-corns to make a pint, and 
the whole quantity to be sold at ^Octs. per bushel ? 

Ans* $7093,50, rejecting remainders. 

10. If a body put in motion move 1 inch the first second 
t)f time, 3 inches the second, 9 inches the 3d second of 
time, and thus continue to increase its motion in triple pro- 
portion, geometrical, how many yards will it move in the 
term of half a minute ? Ans* 2859599CI56870yds. Oft. 
4 inches, which is no less than one thousand six, hundred 
and twenty-four millions of miles. 

Questiopis. 

I. Wliat is Geometrical Progrression ? .and the mrniber of terms ^iwn, how iJ 

t. What is the multiplier or divisor in you find the last term ! 

Otemetrical Profression oalled,! 3. Having the first term, the lut 

- S. Bow many parts are there in Geo- term, (or the extremes^) «fld the ratio 

«BetricaI Progression 1 given, how do yoe find the sum of th* 

4. Having the first term, the ratio, series 1 



ANNUITIES. « 

To firiii the amount of an annuity at Simple Interest, by 
Arithmetical Progression, 

RULE. 

Make 1 the first term of an arithmetical series, and the 
ratio the common diffpremje — multiply the common differ- 
ence by the number of terms less 1, and to the product add 
the first t/erm for the last. Then find the sum of all the 
terms by the Rule, Case III. page 205, which will be the 
amount of $1 annuity for the given number of years 
Multiply this amount by the given sum for the whole amount 
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EXAMPLES. 

.1. What will $200 yearly annuity, remaining unpaid or 
in arrears 8 years, amount to at 6 pet cent ! 

Ratio ,06 then first term 1 ,00 
Multiply by 8 years less 1=7 last ter m 1,42 

,42 sum 2,42 

Add the first term, 1,09 number of ter ms 8 

"M2 2)19,36 ^ 

Amount of tl .'annuity for 8 years, 9,68 

200 

Ans. $1936,90. 

2. What is the amount x>f a yearly rent of $75 remain^ 
ing unpaid, or in arrears, 25 years, at 6 per cent ? [Ans^ 
,06x24 + 1=2,44. Then 1+2,44 X25^2x75 = $3225, 

3. What is the amount of an annuity of $600 remaining 
In arrears 10 years, at 6 per cent ? Ans. $7620. 



ANNUITIES O^ PENSIONS COMPUTED AT COMPOUND 

INTEREST. 

CASS I. , 

To find the amount of an annuity or pension in arrears aS 

Compound Interest. ' 

RULE. 

Raise the ratio to a powe» equal to the giyen number of 
years. Fronrthai power subtract 1, and divide the remain* 
der by the ratio, less 1 , and the quotient will be the amount 
of $1 annuity for the given time. Multiply this amount by 
, the given annuity, and the product will be the amount re- 
quired. 

Note. The ratio is the amount of $1, &c, at the given 
rate for one year. 

EXAMPLES. 

1. What will $60 yearly annuity amount to, being for- 
borne, or unpaid 5 years, at 6 per cent compound interest ^ 

Ratio 1,06x1,06x1,06x1,06x106*— l,-r,06=5,63709+. 
Amount of $1 annuity for 5 years =5,63709 

given annuity X 60 

Amount of $60 annuity 5 years ' $338,22540 , 
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A TABLE. 

Showing the amount of $1, or £1 annuity at 5 and 6 per 
cent for ainy number of years^ not exceeding 34, 



5521 
1 

' 2J 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 



5 per cent. 



1,000000 

2,050000 

3,152500 

4,310125 

5,525631 

6,801913 

8,142009 

9,549109 

1 1 ,026564 

12,577892 

14,206787 

15,^17126 

17,712983 

19,598632 

21,578564 

23^657492 

25,840366 



6 per cent. 


yrs. 

18 


i,oooooa 


2,060000 


19 


3,138600 


20 


'4,374616 


21 


5,637093 


22 


6,975318 


23 


8,393837 


24 


9,897467 


25 


11,491315 


26 


13,180770 


27 


14,971643 


28 


16,869942 


29 


18,88213^ 


30 


21,015066 


31 


23,275969 


32 


25,672528 


33 


28,212380 


34 



5 per cent. 



28; 132385 
30,539004 
33,065954 
35,719252 
38,505214 
41,430475 
44,501999 
47,727099 
51,113454 
54,669126 
58,402583 
62,322712 
66,438847 
70,760790 
75,298829 
80,063771 
85,066959 



6 per cent. 



3.0,905653 
33,759992 
36,785592 
39,992727 
43,392291 
46,995828' 
50,8,15578 
54,864512 
59,156382 
63,705765 
68,528112 
73,639798 
79,058186 
84,801677 
90,889778 
97,343165 
]04,i 83754 



Tojtnd the amount of an annuity by this Table. 

Rule. — Opposite the given year and utider the rate per 
4;ent yon will find the amount of $i for the given dme. 
Multiply this aihount by the given annuity. 

2. If a salary of $90 per annum, to be paid yearly, re- 
main in arrears 12 years, what will be its amount at 5 per 
cent compound interest ? 

Tabular amount 15,917126 
given annuity x90 . 

Ans. $ 1 432,54 1 340 = $ 1 432,54c; l^^j^n- 

3. What is the amount of an annuity of $100 remaining 
unpaid, or in arrears 20 years, at 6 per cent compound in- 
terest ? Ans, $3678,55c.9^nu 

4. If an annual pension of $130 remain in arrears 7 
years, what is the amount due, at'6 per cent compound in- 
terest? Ans. $1091,1 9c.83^m. 

5. What would $50 bniiuity amount to at 6 per cent com- 
pouAd interest, for 33 years ? A^. $4867,1 5c.84-M 
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CASE II. 

To find the present worth' of annuities. 
The present worth here spoken of, is such a sum as if 
put at compound interest for the given rate and time will be 
equal to the amount of the given annuity. 

RULE. 

Raise the ratio to a power equal to the given nun^ber of. 
years. Then divide the annuity by that power, and sub- 
tract the quotient from the annuity, and divide the remain- 
der by the ratio, less 1. 

EXAMPLES. 

1. What sum of ready money will purchase a yearly 
annuity of $60, to continue 4 years, at 6 per cent^ ^ 

Ratio 1,06 X 1 ,06 x 1 ,06 x 1,06= 

1,26247696)60,00000000000(47,5256+ 
then from the annuity 60,0000 
subtract this quotient 47,5256 

ratio 1 ,06—1 = ,06)12,4744 ' 



Ans, $207,906 + = $207,90c. 6m> J^ 

TABLE II. 

Showing the pfesent worth of an annuity of $1 or XI, ci^ 5 

and 6 per cent for any number of years from 1 to 32. 



yrs 

1 


5 per cent. 


d per cent. 


yrs. 
17 


5 per cent. | 6 i»er cent. 1 


0,952381 


0,943396 


11,274056 


10,477260 


2 


1,859410 


1,833393 


18 


11,689587 


10,827603 


3 


2,72324? 


2,673012 


19 


12,085321 


11,158116 


4 


3,545950 


3,465106 


^0 


12,462210 


11,469921 


5 


4,329477 


4,212364 


21 


12,821153. 


1 1 ,764077 


6 


5,075692 


4,9.17324 


22 


13,163003 


12,041582 


, 7 


5,786278 


5,582381 


23 


13,488574 


12,303380 


6 


6,463213 


6,209794 


24 


13,798642 


12,550357 


9 


7,107822 


6,801692 


25 


14,093944 


12,783356 


10 


7,721735 


7,360087 


26 


14,375185 


13,003166 


11 


8,306414 


7^886875 


27 


14,643034 


13,210534 


12 


8,863252 


8,383844 


28 


14,898127 


13,406164 


13 


9,393573 


8,852683 


29 


15,141073 


13,590721 


14 


9,898641 


9,294984 


30 


15,372451 


13,764831 


15 


10,379658 


9,712249 


31 


15,592810 


13,9290801 


16 


10,837769 


10,105895 


32 


15,802681 


14,0840421 
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RULE. 

Multiply the present wqrth, found in Table II. opposite ^ 
be given year, and under the rate per ceiit» by the given 
annuity. 

2. What is the present worth of an annuity of $200, to 
continue 10 years, at 6 per cent ? 

by Table II. present worth of $1 for lOyrs. 7,360087 ' 

X200 

Ans, $1472,lc.7^m. ♦ $1472,017400 

3. How much must be paid in veady money, to purchase 
an annuity of $156 to continue 8 years at 5 per cent ? 

Ans, 1008,26c.lm.+ 

4. What is the present worth of an annual pension of 
S96 a year, to continue 5 years at 6 per cent compound 
interest? An^. $404,38c.6m.+. 

5. What ready money will purchase an annuity of $112 
to continue 30 years, at 5 per cent compound interest ? 

Ans. $1721,71,4^+. 

CASE Hi. ^ 

To find the present worth of annuities, leases, dfc* taken in 
reversion at Compound Interest. 

Observation. — Annuities in reversion, are those which 
do not commence till some particular event has happened, 
or until the expiration of a certain time. 

RULE. 

1. Divide the annuity by the powe^ of the ratip equal to 
the time of its continuance, and subtract this quotient from 
the annuity, and divide the remainder by the ratio less 1, 
and the quotient will be the present worth to commence 
immediately. 

2. Divide the quotient by the power of the ratio equal 
to the time of reversion, (or the time to come before the 
annuity commences,) and the quotient will be the present 
worth of. the annuity in reversion. 

. 1. What Is the present worth of $200, payable yearly 
for 4 years but not to commence, (that is being in reversion,) 
till the «nd of 2 years, at 6 per cent ^ 
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4th power of l,06i=l 26247696)200,00000000(158,418732 

158,418732 



Ratio 1 ,06 ksa 1 , ,06)4 1 ,581 268 

$ ctB.m. 

2d power of 1 ,06 1, 1236)693,02 11(616,78,6+ 
It will be much easier to find the present worth of anni»» 
itiea in reversion, by 2d Table. Thus, find the presen.t^ 
worth of $1, or iTly annuity for the sum of the time of re- 
version and the time of continuance added together ; and 
fr6m this, .present worth, sjabtract >ihe present worth of $1 
or jCl for the time of reversioii, and multi|)ly the remainder 
by the given annuity. 

. 2. What is the present worth of $50 yearly annuity to 
continue 8 years, and to be in reversion 3 years at 5 per 
cent ? Time of reversion, or the time before the annui* 
ty commences 3^ years > 

Time of continuance 8 years, 

the sum 11 
The present worth of $1 for 11 yrs. by 2d Table, 8,306414 

•* ** • 3 yrs. reversion 2,723248. 

• 

Remainder 5,583166 

X60 



, Ans. $279,158300 

3. What is the present worth of the reversion of a lease 
of $125 to continue 20 years, but not to commence till 
the end of 9 yea^s,. allowing 6 per ce^t ? 

Ans, $848,62c.84'iii. 

4. What sum of ready money wiU purchase the revei^ 
■ion of an annuity of $60 to continue 15 years, but not lO' 
commence till the end of 10 years, at 5 per cent ? 

Ans. $382,330.^4-111. 

CASS IV. 

To find thet prtsen^ worth of freehold estates, or annuities U> 

continue forever, 

HULE. 

As the. rate per. cent is to 100, so is the yearly reni oj; 
umuity to the Talue xiBquirisdA Or^ imh ihe yearly leM 
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or wamaty fay Uie rate per cent$ and the quoMent wUl be the 
ammity. 

EXAMPLES. 

1. Wkat is the worth of a freehold estate of which the 
yearly reitt is $50, allowing to the purchaser 5 per cent 1 

5 : 100 :: 50 $1000 Ans, 
or, ,05)50,00(1000 Answer as before. 

2. What is the worth of $125 annuity to continue for- 
ever, allowing 6 per cent to the purchaser ?' 

Ans, $2083,33f . 

3. What is the value of an estate which brings in yearly 
$96, all6wing 6 per cent to the purchaser? Ans. $1600. 

CASE V. 

To find the present worth of perpetual annuities or freehold 
estates in reversion at Compound Interest. 

RULE, 

Find the present worth of the estate by^ the Rule, Case 
4th, which will give the value if entered on immediately. 
Then divide that value by the power of the ratio denoted by 
the time of reversion, and the quotient will be the present 
worth of the annuity in reversion. 

EXAMPLES. 

1. Suppose a freehold estate of $50 per annum to com- 
mence 2 years hence^»be put on sale, what is its value, al- 
lowing the purchaser 5 per cent ? 

5 : 100 : : 50 $1000 present worth if entered on imme- 
diately. • 

$ $ cts.m. 

the ratiol,05 2d power=:l,1025)I000,0000(907,02,9-|-j47t^.' 
By Table 2, find the present worth of the annuity or rent 
for the time of reversion, which subtract from the value of 
the annuity found by Case IV. 

By Tab. 2d, the present vmik of $ 1 for 2yrs. 1 ,8594 1 

« X50 

.Present worth ifor the time of reversion, 92,970500 

Value of immediate possession, 1 000,0000 

92,9705 

c 

Ans. the same as before, $907,029$ 

19 
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2. Suppose an estate of $100 per annum to commence 
6 years hence, were to be sold, allowing the purchaser 5 
per cent what is its value? Ans. $1492,43c.0^in. 

3. What is the value of the reversion of an estate of $120' 
per annum, to cc^mmence Id years hence, at 6 per cent ? 

Ans. $834,53 -h 



(iuestions, 

I. How do yovi find thA amowkt of an> of annmillat, kisM, Ac. takon in rem* 

naity at simDlfi interest, by Aiitbmetical sion, at compound interest ? 

Progression r 5. How do you find the present worth 

t. How doyoufindtbeafDountofaifc- of freehold estates er annuities for- 

onities or pensions in arrears, at com- ever ? 

Doend interest 1 6. How do joa find the present worth 

S.' How do you find the present worth of perpetual annuities, or freehold es* 

ef annuities at compound mterest ? tates in reversion at compound inter- 

4. How do you find the present worth est ? 



PERMUTATION. 

Permutation is- a method of finding how many different 
ways any given number of things may be changed. 

To find the number of different changes or permutations 
that can be made of any given number of things, diflerent 
from each other. 

RULE. 

Multiply all the terms of the natui^l series continually to- 
gether, from one up to the given number^ and the last pro- 
duct will be the answei. 

EXAMPLES. 

1. Hew many changes can be made ei the first three let- 
ters of the alphabet ? 

If there were tbut 2 letters, we coutd only change them 
1 x2=c2 ways, thus, a, b, and b* a. Biit three letters pan 
be changed J X 2 x 3»ss6 difierent ways, as follows : 



lX2x3ss6 Aii^« 



1 


a 


b 


c 


% 


a 


c 


b 


3 


b 


a 


c 


4^ 


b 


c 


ft 


5 


e 


a 


b 


6 


. 


b 


ft 



rosifioN. '2W 

• "2. How many changes can be made with (he nine digits? 

Ans, 362880. 

3. Eight gentlemen agreed to dine together so long as 
they could sit every day in ^ different position ; now ad- 
mitting they had fulfilled their agreement, how long must 
«%ey have tarried together? Ans, 49320 days,=ll0^yr8. 

4. How many changes may be rang on 9 bells?— and 
how long will it take to ring them, allowing 20 seconds ta 
every change ? Ans. to the last, 84 days. 

5. Of what number of variations will the twenty-six let- 
ters of the alphabet admit ? 

Ans. 403291461 126605635584000000. 



Questi&ns* 



1. What is PsmmUtionT 

a. How do you find the number of different changes «r permutationa that cam 
Iw made of any given vmsshn fti things t 



POSITION 



Is a Rule which« l>y the jiee of false, or si^iposed nmii> 
bers, discovers the true ones required. 

It is divided into two parts. Single and I>oid)le. 

SINGLE POSITION. 

Single Position teaches to solve those qi^estions whose 
results »re proportional to their suppositions. 

RULE. 

'1. Talie any nnmber, and perform the same operations 
with it as are described to be performed in the question. 

2. Then as the result of the opehition is to the given sum, 
so is the supposed number to the true one required. 

EXAMPLES. 

1. A schoolmaster being asked how many scholars lio 
had, replied : If I had as many more as I how have, half as 
many, one-third as many, and one-fourth as many, I sfaoull 
then have 222. How many scholars had he t 



220 



SINGLE POSITION. 



Sappose he had 12 
Then as many more 1{2 

6 
4 
3 

37 
Then, as 37 : 222 : : 12 : 

12 

37)2664(72 Ans. 



as many 
as many 
as many 



Proof. 
72 
72 
36 
24 
18 



122 



In this example 
it is evident that, 
had we supposed 
the true number of 
scholars which he 
actually had, the 
amount would have 
been 222. But 
our supposed num- 
hex has been in- 
creased in the same 



proportion as the true number, and consequently bears tbe 
same proportion to tbe true number as its result bears to the 
result of the true number ; that is, 12 bears the same pro- 
portion to the true number, as 37 bears to 222^ the true re- 
sult. 

2. A man having a certain number of dollars, said that 

I) }» \y t^nd \ of them added together would make 114. — 
[ow many dollars had he ? 

Ans. $120. 

3. Divide ^25 dollars among A, B, and C, so that B may 
hare half as much as A, and C three times as mnch as B. 

Ans, A's share $41^; B's $20f ; and C's $62| 

4. A person having a certain sum of money, said that if 
I of it be multiplied by 9, the product would be $945 ; how 
many dollars had he ? ^n^. $126. 

5. A person' lent his friend a certain sum of money, to 
receive interest for the same at 6 per cent per annum, sim- 
ple interest, and at the end of twelve years, received, for 
principal and interest, $774. What was the sura lent ? 

^n^. $450. 

6. A, B and C, gained by trading $1360, of which A 
took a certain sum, B took 3^ times as much as A, and C 
took as much as A. and B both ; how much did each have ? 

Ans, A had $160, B $520, and C $680. 

7. A man going to market with some sheep, cows, and 
oxen, being asked how many he had of each, replied, that 
he had three times as many, cows as oxen, and twice as 
many sheep as cows, and that one-fifth of his whole ^um 
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%er made 18 ; bow many had. he of each ? Ans. 9 oxePi 
117 C0W8, and 54 sheep. 



DOUBLE POSITION 

Teaches io solv^ questions by means of two suppoaitioiis, 
or false numbers. ' 

In Single. Position, the number sought is always 'muhi- , 
plied, or divided, by some proposed number, or increased 
or diminished by itself, or a certain part of itself, and the 
'result is always proportional to the suppositiovr. 

But in Double Position, the number sought is always in-* 
creased by the addition, or decreased by the subtraction,.>cif 
some number which is not a known proportional part of the 
tttie number. Hence the resiilts are not proportional tO-Cha 
suppositions. 

I. Suppose any two cotivenient numbers, and proceed 
with each according^ to the cOndiiions of the ({iiestion, and 
find how much the results difier from the ^msuU in the 
<}uestion. 

2> Multiply the first posttion by the lm% error; and the 
iast position by the f>rst error. ' 

3. Then if the reeults be both greater or both smaller 
than the true number, divide the difference of these pro- 
ducts by the difference ol thi^ errors, and the quotient will 
be the answer. 

4. But if otie resiilt be greater, and the other less, than the 
title number, divide the sum of the products by the stun of 
the errors, and the quotient will be the answer. 

EXAMPLES. 

1. A father gave his three sons 15000 dollars in the fol- 
lowing manner ; to the first he gave a certain sum, to the 
second he gave $3000 more than to the first, and to the 
third he gave as much as to the first and second both ; how 
4nuch did he ^ive to each ? 

19^ 



2fid DOCTBLli P0UTI0I7. 

Sup. h« gat« the Ist $1500 f^ 

then the second 4500 Again, suppose the Is' <^^uO^ 
and the third 6000 then the second 5000 

and the third 7000 



the result := 12000 



this subtracted from 15000 the result s 14000 

r , ^^r. subtracted from 15000 

leaves the 1st error 3000 ^ 

la^ position X 2000 leaves the 2d error 1000 

"i^55^ first position X1500 

1500000 1500000 



Diff. of the prod. 4500000 ; this divided by 2000, the ' 
tiifference of the errors, gives $2250, the share. of the first ; 
to which '+ 3000=52509 the share of the second; and 
2250+52503=7500, the^hare of the third. 

2. B, C and D built a house which cost $1000. C paid 
$100 more than B, and D paid as much as B and C both ; 
how much did each man pay ? ' 

Ans: B paid $200, C $300, and D $500. 

3. What number is that which being increased by its }• 
its \y and 16 more, will be doubled ? Ans. 64. 

4. D> £ and F, playing at cards stakVfl 324 crowns, but 
disputing about tricks, each one took as many as he could 
get. D got a certain number, E got as many as D and 15 
more, and F got -^ part of both their sums added together i 
how many did each get? Ans. D got 127^, £ 142^, and F54. 

5. A man has 100 acres of land in 3 lots. The second 
lot contains twice as much as the first, lackin'g 8 acres, and 
the third contains three times as much as the first, lacking 
15 acres ;^ how many acres does each lot contain ? 

Ans. the 1st contains 20^ acres, the 2d 33, the 3d 46^. 

6. A and B laid out equal sums of money in trade ; A 
gained $150, and B lost $225 ; then A'a money was double 
&at of B's. What sum did each lay out ? 

1st, Supp. A $300 B $300 2d Supp. A $400 B $400 
+150 —225 +J50 —^225 

450 75 650 175 

double $75 t=150 double $1 75=t350 

lirf eifor aitSOO 2d error rr200 

Ans. Each laid out 600 doilart. 
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7. A man agreed lo work 70 days on thia condition, that 
for every day ke worked he shonki receive $ ,80, and fof 
every day he was idle he should pay $ ,30 ; and at the ex* 
piration of the time he receive^SSl^SO. How many days 
did he work and how many was he idle ? 

Ans, he worked 48 days, and was idle 22. 

8. A fanner having driven his cattle to market received 
for them all $546, being paid for every ox $30, for every 
cow $20, an^ for every calf 3^. There were twice ae 
many cows as -oxen, and three times as many calves as 
cown •; how many had he of each? 

AnM. 6 oaen 12 oows 36 calves. 

9. A man gave his estata to his three sons in the follow- 
ing manner, viz. : to B he gave half, lacking $130, to C 
one-third, and to D the rest, which was $75 less than the 
share of C ; what was the amount of the Whole estate, and 
how much was «ach one's portion ? 

Ans, The whole amount was $1230, and 

B had $485, C $410^ ind D $33.6. 

10. Three men are to share a certain sum of nioney,*aa 
follows, viz. : the first h to have twice as much as the third, 
and the second two-thirds as much as the first, and the 
shares of the second and third, added together, are $1435 ; 
what is the share of each ? 

Ans. The first $1230, the second t820, the third $615. 



Questions. 

1 . What is Position ? 0. In Sln^^to Poaition, kow Is thp nnin* 

a. Howls it divided? ber sov^ht always moltipliod ordivi* 

8. What is Singlo Positicm ? ded! 

4. What is the Rule for Single Posi- 7. How in Double Position f 

tlon t 8. What is the Rule for DoaUe Pbsf 

ft. What is Doable Position t Uon f 



DUODECIMALS. 

buodecimnlB arto fractions of a foot. They are so called 
from the Latin word duodecim, which signifies twelve. 
The feet bemg divided into 12 equal parts, called inches, 
or primes, and each of these parts again divided into 12 
<0tk«r equal paans, Called eeeoMi, «nd each tteond again 



t24 OUODECIMAt.8. 

divided into twelve other equal parts called tUrde, and 
<eacfa third into twelve equal parts called fourths ; and so on 
Vi any extent^ 

Thus, 1 inch or prime i^ - . - A of a foot. 

I second is *-]^ of ^ • - - jf^ of a foot. 

1 third is iV of X of ^7 - - jJ^ of a foot. 

1 fourth is ^ of ^ of i^ of A • Tifts? of a foot, &c. 
^ It is usual to distinguish inches by one mark, thus {^) 
seconds by two marks, ('^) thirds by 3 marks, ('") fourths 
by 4 marks, ('"') dec. These taafks are calle4 indices. 

Twelve of each of the less denominations are equal to 
<me of the next greater, as in the following 

TABLB. 

12"" fourths make - V third. 

12'" thirds make - - - - l"' second. ' 
12" seconds make - ^ 1' inch or prime. 
{2' inches or primes make - 1 foot. 
Hence they are added and subtracted in the same man*' 
nef as compound numbers. 



MULTIPLICATION Of DTTODECIMALS 
Is used in finding the contents of surfaces and solids. 
{Ncte. F stands for feet, and I or ^ for inchesj) 



FxFgive . - - - F 
Fxl, or IxF, give - I 



IXl give .... -" 
Ix"i,or"xI,give - '^ 



Fx",or"xF, giye - ^'1"X''give ..-."" 

That is, the product of any two denominations will aK 
ways be of that denomination denoted by the sum of didt 
indices* 

RULE. 

1. Write the multiplielr under the corresponding denom- 
inations of the multiplicand. 

2. Multiply each denomination in the. multiplicand by 
the highest denomination in the -muUiplier, carrying 1 to the 
next higher for every 12 in the lower denomination. 

3. Multiply each denomination in the multiplicand by the 
second denomination in the multiplier, and set th^ result oi 
^•ach denomination one place removed to the right of iho 
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finrmer prodacts; and so on for each of the othev denomi- 
nations of the .multiplier, always placing ihe. product by a 
smaller denomination one place farther to the right than 

that of its superior denomination. 

• * 

EXAMPLES 

1. How many square feet ire contained in a board 6 feet 
7 inches long, and 2 feet 5 inches wide ? 

Operation. 

p / Illustration* — ^e first multiply 

6 7 the multiplicand, beginning with 

2 5 ^^® inches, by the two feet in the 

. £3- — ^f multiplier ; thus, 7x2F=14'=lP 

2 8^ 11" ^^^* ^^ place the 2^" under the 

inches, and carry the 1 to the feet ; 



15 10' ir 



thus^6Fx2F=12, and 1 to carry 

=13F. We then multiply by the 5< in the multiplier; 

thus, 7^X5'»35''c:2' 11''; we set the 11" one place to 

the right, and carry the 2^ to the next; thus, 6Fx5'=30^ 

and 2' to carry make 32'=:2F B^^ which we. set down in 

their proper places, and the products added together give 

the answer, 15F 10' 11'', or 15F 10|^ ihches. 

2. How many* square feet are contained in a board 15 

feet 5 inches long, and 1 foot 8 inches wide ? 

15F 5' 
, , g/ 5'Xlft.-5', and 15ft. X 1 ft. = 15ft. 

TT j7 Then, 6' x 8'=40''=3'4", and 15ft. X 

Ja 0/ .if 8'=120', and 3' to carry make 123'= 

i£ ^ ^, 10 feet 3^ 

^ir*.25 8' 4" 

3.- How many solid feet in a block 2ft. 6 inches long, 
1ft. 9 inches wide, and 1ft. 5 inches thick ? 
2ft. 6' length 



1 9 breadth 



2 

1 


6' 
lO'G'' 


4 
1 


4' 6" 

5' ihic 


4 

1 


4' 6'' 

9' 10'' 6'" 



Note, The length multiplied 
by the breadth, and that product 
by the thickness, gires the cu- 
bic, or solid contents. 



Ans. 6 2' 4" 6 



/// 
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4. How many square feeC ure contained in a floor 16ft* 
9 inches long, and 12ft. 4 inches wide ? Ans, 206ft. Tin. 

5. How much wood in a pile 6ft. long, 3ft. 9in.' high, 
and 4ft. 6in. wide ? Ans. 101ft. Sin. 

6. How many square 'feet are contained in 15 boards, 
each 18ft. Sin.long, and 1ft. Tin. wide ? Ans. 437f. 4' 9". 

First find the square contents in 1 board which multiply 
by 15, using the factors. 

7. Multiply 16ft. 9in. by»7ft, 11 in. Ans. 132ft. 7Ain. 

8. Multiply 10ft. 4' 3'^ by 2ft. 8'. Ans, 27ft. 7^ 4. 

9. How nlany square feet in a board 36ft. 8in. long, and 
2ft. 4' 9" wide ? Ans, 87ft. 10' 2". 

10. How much wood in a load 8ft. long, 4ft. 5^ hijgh, and 
3ft. 9' wide ? Ans, 132ft. 6'=1 cord, 4 ^ft 



MISCELLANEOUS QUESTIONS FOR EXERCISE IN THE 

FOREOOINa RULES. 

1. What is the sum of 1948^ added to itself? 

Ans, 3896}. 

2. There are thfee numbers, their sunt is 2302, the first 
is 31 1 , and the second 695, what is the third ? 

Ans, 1296. 

3. What is the difierence between 31 eagles, and 3099 
dimes ? Ans. lOcts. 

4. If the minuend be 3441, and the remainder 365, what 
is the subtrahend ? Ans. 3806. 

5. What number being multiplied by 5, will make just as 
aiuch as 25 multiplied by 49, t Ans. 245. 

6. What number is that which being divided by 96 the 
quotient will be 128 ? Ans. 12288. 

7. There are 6 chests of drawers, each containing 18 
drawers — ^in each drawer is 6 divisions, and each division 
contains $36. How many dollars in all ? . Ans. $23328. 

A, line or vinculum drawn over severahnumbers, denotes 
that the numbera under it are to be taken jointly, or as one 
whole number. 

8. TpX 9 ^=91. 

9. 1 2---3+6 X 8 + 5— 7= H ow many ? Ans. 84. 

10. lo^?— 15XId-3-h7='Howinah » Ac* 51«.. 
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11. A man being asked )iis age replied, I have 7 sons, 
the difference between whose ages is just 2 years — I was 
34 years old when my oldest son was bom, and that is now 
the age of my youngest. What was his age ? 

Ans^ 80 years. 

12. If from a staffs (eet in length, 

A shadow, 5 is made, , 
What is that steeple's height in yards. 

That's 90 feet in shade ? Ans, 48 yards. 

% 13.' What number, being multiplied by 15, the product 

will be I? ^ ^«*.HV=A- 

14. What number is thatVhich being divided by 15, tne 
product will be f ? Ans. |X15 = lll. 

15. What number is that, to which if you add |^, will be 

16. What number is that, from which if you subtract 
the remainder will be -^ ? Ans. j. 

17. B and C traded together and gained $100 ; B put in 
$640, C put in so much that he must receive $60 of the 
gain. How much did C put in ? Ans. $960. 

18. Divide $356 between B and C, so that the shares 
shall be in proportion to each other as 3 to 5. * 

3+5=8 : 356; J 3 : $133X B*s part. . 

I 5 : 222^ C's part. 

19. Bought cloth at $1,25 per yard, and lost 25 per cent 
by the sale of it. How was it sold per yard ? 

Ans. $93,7 i^m. 

20. Thomas sold 150 pine apples at 33^ct8. aptece, and 
received as much money as Harry received for a certain 
number of watermelons which he sold for 25 cents apiece. 
How much money did each receive, and how mapy melons* 
had Harry ? ' 

Ans. each received $50, and Harry had 200 melons. 

21. B and C depart from the«ame place and travel in 
opposite directions, B goes east 23 miles a day, and C 
travels west 35 miles a day. How far will they be apart 
at the end of 6 days, and how many miles will each have 
traveled ? 

Ans. 348 miles. B will have traveled 138m. andC 210. 

22. A certain pasture will last 936 sheep 7 weeks. "-* 
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How many axQH be turned out, so that it will be sufficient 
to last the remainder 9 weeks 1 Ans. 214* 

23. A merchant bought a quantity of flour for $137, and 
sold it again for $143, what did he gaia per cent % 

Ans. 4J^ per cent. 

24. Said Henry to Richard, my purse and money are 
worth $43,75. But the money is thirty-four times as much 
as the purse. I demand bow much the purse was worth, 
and how much money it contained ? 

Ans. $1,25 and it contained $lt2,50. 

25. A young man received jE^210, which was ^ of his* 
elder brodier's portion, now three times the elder brother's 
portion was half the father's estate. What was the value 
of the whole estate ? Ans. £1 890 

26. What is the interest of $256 from January 1st, 1833, 
to Sept. 16th, 1835, at 6 per cent ? ' Ans. 41,60. 

27. A note dated April 15th, 1828, for $756,20 was paid 
July 10th, 1836. Whilt was the amount paid, interest 
being computed at 6 per cent per annum ? 

j1»j.$1 129.88c. 8m.+ 

28. What is the difference between the interest of $500 
at 5 per cent for 12 years, and the discount of the same 
sum at the same rate and for the same (^me ? 

^n^. $112,50. 

29. What is the yearly insurance of a Cotton Factory, 
valued at $35640, at 2f per cent premium? APns. 935,55. 

30. What is the cost of $1500 Bank Stock, at 8^ per 
cent advance, or at 108^ per cent? Ans, $1625. 

31. Suppose 2 men start from the same place and travel 
in opposite directions, one at the rate of 5 niiles an hour, 
and the other } as fust. How far apart would they be at 
the end of 13 hours ? Ans, 108^ miles. 

32. A hare starts 40 yards Jbeibre a grey hounds and is 
not perceived by him until she has been up 40 seconds ; 
she scuds away at the rate of 10 miles an hour, and the dog 
mskes after her at the rate of 18 miles an honr. How long, 
will the course hold, and what space of ground wiU be run 
over from the place where the dog started ? 

Ans, 60^8ec. and 530yds. space. 

33. Three persons purchase a sloop, towards the pay 
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anent of which A advances f^ B fr and C £H(X. Hov 
mnch paid A and B, and what part of the vessel had C ? 
and f reduced to a common denominator become |^ and 
4, and |i+i|=if ; th^n the whole ff — |J*=f| C's part 
of the ve^ael Then as ^ : dCUO : : H ^ ;ea67y\ A 
paid, and ^ : 140 : : || to i;305^ B paid, 

34. The third part of an army was killed, the fourth taken 
prisoners, and 1000 fled. How many were in this army ? 
How many killed ? and how many captives ?* 
^+i=^^ of the army, and H— i^=A» therefore, 1000 is 
A of the army ; then if ^ be 1000, how many is |f, or the 
wnole ? • ^ 

Ans, 2400 in tlxe army, 600 killed, and 600 prisoners. 

35. There is a mast or polQ which stands ^ of its length 
in the mud, 12 feet of it in the water, and ^ of it^ length in 
the air, or above water, what is its whole length 1* 

Ans. 216ft. 

36. What number is that which being divided by f the 
quotient will be 21 ? Ans. 15|. 

37. In an orchard of fruit trees, j of them bear apples, | 
pears, ^ peaches, and 50 of them cherries. How many trees 
does the orchard contain ? Ans. 600 

38. There is a' certain number which being divided by 
7, the quotient resulting multiplied by 3, that product divi- 
ded by 5, from the quotient 20 being subtracted, and 30 
added to the remainder, the half sum shall make 35. Qun 
you tell me the number ? . Ans, 700. 

39; A farmer being asked how many sheep he had, an- 
swered that he had tliem in 5 fields^--<in the first he had ^ 
of his flock, in the second -J^, in the third •}>, in the four^ ^, 
and in the fifth 450. How many had he ?* Ans, 1800. 

40. A gentleman divided his fortune among his 3 sons, 
giving A $9 as often as B $5, and to C but $9 as often as 
B $7, end yet €'s dividend was $2584. What was the 
whole amount of the estate t Ans. 1946^,134- 

41. A and B together, can build a boat in 18 days, and 

« 

* This and all those questions marked with an asterisk, may be solved by the 
roles of Position, or on general princi|ilea by fractions. Ajod th« scholar «ia|r> 
for practice, solve them by both method. But h^ should be required to My par- 
ticalar attention to the method of soMng by firscttons, tvhich is fMMrtur nradi 
Wf£NraUi tpll^ of foaiaiw er faifMfMoQ. 

20 
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with the assistance of C, they can do it in 11 days. la 
^hat time would C do it alone ? Ans, 28|d. 

42. A and B laid out equal sums of money in trade — A 
gained a ^uip equal to ^ of his stock, and B lost $225. — 
Then A's money was double .that of B's. What sum did 
each lay out ?* 

Thus the whole =:^, and A gained |-+^=^, the amount 
of A's stock and gain together, which is double B's ; then 
l of f =f. and I taken from |> leaves f, which B lost. — 
Then as |- : $225 : : f to the answ^. 

Ans. each laid' out $600. 

43. If to my age there added be, 

One half, one third, and three times three, 
Six scoi'e and ten the. sum will be, 

What.is my age ? pray tell it me.* 
l+J =f , and the whole f +f = V- Therefore, ^ = 130— 9. 
Then y : 121 :: |: Ans. 66. 

44. If A can do a piece of work in 20 days, B in 30, and 
C in 60 days, in what time will they all do it by working 
together? 

days. woxt. days. 

20: 1 
30: 1 
60 : 1 



1 : AFArand^+^»^+^=^V Therefore, A B 
1 : ^B < and C can do ^ of it in 1 day ; as 

1 : ts^^ A • 1 ^*y •• U' ^»*- 1^ days. 

45. What number is that which being increased by its ^, 
its \, and 18 more, will be doubled ?* 

J4-i=} and 1 =^+ J=-J- and double -jssf and |— J=|^, 
consequently 18 is \ of the required number. Ans. 72. 

46. What number is that to which if \ of itself be added 
the sum will be 40 ?* 40 is ^ of what number ? Ans. 35. 

47. What number is that, which being increasisd by its 
^, }, and f , and J 4 more will be made 3 times as large ?* 
14 =:-^ of the required number. Ans. 168. 

A8» A Stationer sold quills at 1 Is. per thousand, by which 
he cleared f of the money ; but growing scarce he raised 
theip to 13s. 6d. per thousand; what might he clear per 
cent by the latter price ? Ans. £96 7s. 3^' 

49. The hour and minute hand of a watch are exactly 
together at 12 o'clock. When are they next together ? 

The minute hand passes over 12 spaces whUe the hour 
hand passes over 1 space, consequently ihe minfite hand 



MISCELLANEOUS QUESTIONS. 231 

gains upon the hour hand 1 1 spaces in 1 hour ; and it must 
gain 12 spaces in order to coincide with it. 

Therefore, 11 : 1 : : 12 Ans. Ih. 5m. 27^. 

. Then if we multiply the above answer by 2, 3, 4, &c., it 
will show the times when the hands are next .together. 

50. A person being asked what o'clock it was, replied 
that it was between 3 and 4, and that the hands on his watch 
were exactly together. I demand how much it was past 3 
o'clock.? ^nj. 16m. 21^jS. 

51. A gentleman left his son a fortune,-}- of which he 
spent in three months ; \ of the remainder lasted him 8 
months longer, when he had only $2850, l^ft. Pray what 

«did his father bequeath him ? Aris. $6650. 

52. A father left his two sons (the one 11, and the other 
16 years oltf,) 10000 dollars, to be divid'ed so that each share 
being put at interest at 5 per cent might amount to equal 
sums when they would be respectively 21 years of age*. 
Required the shares. Ans. $5454^, and $4545 ^. 

53. A lets B have 120 gallons of brandy, worth 95cts. 
for $1,25 per gallon, -J- of which B is to pay in cash. B 
has paper worth $2 per ream, which ho gives A for the 
rest of his brandy, at $2,50 per ream. Which gets the best 
of the bargain, and how much? Ans, A by 13,50. 

54. Divide $600 among 3 men, in such a manner that as 
often as the first has $3, the second shall have $5, and the 
third $7. How many dollars will each receive ? (See ex. 
18.) Ans, A 120, B 200, and C 280. 

55. A gentleman had £7 17s. 6d. to pay among his la- 
borers — to every boy he gave.6d., to every woman 8d., and 
to every man 16d., and there were for every boy, 3 women, 
and for every woman, 2 men. I demand the number of 
each ? Ans. 15 boys, 45 women, and 90 men. 

56. Bought a quantity of broadcloth for $2070, and if the 
number of dollars which it cost per yard, were added to the 
number of yards bought, the sum would be 351 . What was 
the number of yards bought, and how many dollars was it 
per yard ? (Solved by Prob. 6, page 188) 

Ans. 345yds. at $6 per yard. 
^7. Bought a quantity of cloth for jC383 5s. and the dif- 
ference between the number of shilling it cost per yard, and 
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the number of yards bought, was 344. I demand the nnm* 
ber of yards bought, and' the price it cost per yard. (Solv- 
ed by Prob. 7, page 189.) 

Ans. 365 yards, at 21s. per yard. 

58. A farmer driving his sheep to market, was met by a 
person who inquired how many sheep he had ; to avoid 'a 
direct answer, ^e farmer replied, if you multiply one-half 
and three-fourths of my number together, the product will 
be 864. Can you tell me how many sheep he had ? (Solv- 
ed by Prob. 1, page 194. ^ Ans. he had 48. 

59. Divide $500 between A and B so that A's share 
shall be^ as much as B's.* 

R 7 J. A 3-10 5 't • ^^00 }' S350B's. . 
D t-h A y- y ^ ^0 . ^500 : : 4 ; $150 A's. 

60. What o'clock is it in the afternoon, when the time 
past from noon is equal to ^ of the time to midnight.* 

Jf-f-^'^— jf, if • ^^ - A • ^^^' ^^ minutes p^t 1. 

61. A and B talking of their ages, A said that ^ of his 
age was equal, to f of B's, and that the sum of their ages 
was 68. Required the age of each. 

(Reduce the fraction to a common denominator,' and the 
numerator will be the proportions, ex. 18.) 

Ans. A's 36, B's 32. 

62. William and Henry enter into partnership, and buy 
a stock of goods, and at the end of 12 months, having sold 
the goods, they find that they have gained at the rate of 
200 per cent upon the prime cost ; they then divide their 
gain between them in proportion to the purchase money 
paid by each, which was as 5 to 7 ; and Henry says to 
William, my part of the gain is really a handsome sum of 
money, and if 1 had as many such sums as your part con- 
tains dollars, I should then have $686000. Required the 
sum of money paid by each in purchasing the stock. (Sob' 
ed by Prob. 2, page 195.) 

Ans, William paid $350, and Henry $4S^U. 
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^NTAINING I 

USEFUL PROBLEMS IN THE MENSURATION OF 
SUPERFICES AND SOLIDS. 



SECTION L— SUPERFICIES, 

The area of every plain surface is conceived to b^ made up of a 
^certain number of squares, either greater or less, aocoiding to the 
measure by which the dimensions are taken, which is generally in 
inches, feet, yards, rods, Slc. A square inch means a space an mch 
long and an inch broad, in which depth or thickness is not considered; 
and so of square feet, yards, rods, &c. And the superficial contents, 
•or area of any plain surtace, is the number of square inches, feet, yardS) 
rods, acres, &c., which it contiiins. 

Problem i. — To find the area of a Square. 

RULfi. 

* 

Multiply the side of the scjhare into itself, and the product will be 
^e area, or contents. 

* EXAiyiPLES. 

^ 1. How many square feet of boards are contained in the floor of a 

«x>om which is 16 feet square 7 ^ Ans. 256. 

2. How many acres are contained in a square field which measures 

CS rods on each side 7 [Reduce- the whole number of square rods to 

?acres.] Ans. 26 acres 1 r. 25 rods. . 

PfiOB. ii.-^To find the area of 9. parallelogram, or long 

square. 

RULE. 

Multiply the length by the breadth, and the product will be &e area* 

EZAUPLES. 

1. How many squu^e yards of ground are contained in a garden 
■which is 126 feet long and 65 feet wide ? [9 sq. feet=l sq. yard, 
therefore -f- the sq. feet by 9.] ^ Ans. 910 sq. yds. 

2. How many acres are contained in a lot of land in the form of a 
long square^ which is fifly-siz rods in length and thirty-seven rods, in 
"width 7 Ans. 12 acres 3 r. 32 roi]*. 

'3. How many feet in a board or planic 18 feet long, and 1 foot 6 
facheti wide ? 

By duodecimals, 18F O'XiF 6'fe27ft. 0', Ans. 
By decimals, 1ft. 6in.=l,5ft. Then 18xl*5r=27, Ans 
Or, tnultiply the length in feet by the breadth in inches, and divide 
te i^uct by 12. Thus, 18ft.Xl8in.+12s:2Ti^ Ans. as before. 
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4. How maaj wqoan feet ato eontained in a piece of board 136 
inches looff and 16 inches wide ? 

Note, — 144 equan inches, s 12x13, mtke 1 square foot ; therefore 

divide the inches by 144. Ans. 14 sq. feet. 

' 5. How much length, that is 9 inches wide, will make a square 

foot ? 1 sq. fl.aBl44 sq. in. ; therefore 144-f-9=9l6 inches, Ans. 

■6. How many rods in length must a piece of land be, which is 5 

rods wide, to make an acre ? 

1 a0fe=el6O square rods, then 160-f-5E=s32 rods, Ans. 
7. There is a piece of land in the form of a long square, which con- 
tains 6 aere& Its length is 130 rods ; I demand its width ? 

6a.aB960 ^. rods. Then 960+130;s8 rods, Answer. 

Prob. ni.— To measure a Triangle. 

A triangle is any three cornered figure, which is bounded by 3 right 
lines. 
Triangles are either right-angled or oblique, 

nouai 1. FiQURB 3. 

Right^mgled Triangle. Oblique Triangle. 

C C 




' A rigfatangled triangle is that Which has one right angle, t}|^t is, 
square comer, as the angle A, Fig. 1 ; in which the side A B is called 
the base, the side A C the perpendicular, and the side B C the hjrpo. 
thenuse. Notx. Both the base and perpendicular of a right-angled 
triangle are sometimes called the legs. 

Art. 1. — ^To find the, area of a Triangle, (either right- 
angled or oblique.) 
RULE. 

Multiply the base by half the perpendicular, or multiply the perpen 
dicular by half the base, and the product will be the area. 

Or, multiply ^e whole base by the whole perpendicular, and one 
half the product will be the area. 

1. What is the area or contents of a triangle* whose base is 36 feet, 
and perpendicular 34 feet t 36x13=433 sq. feet, Ans. 

3. In a triapgular lot of land, whose base measures 51^ rods and 
perpendicular & rods, how many^ acres 7 Ans. 7a. 3r. 36 root. 

3. What is the area of a triangular field which measures on the base 
^ rods, and the perpendicular nora. the comer opposite the base, to 
the bMe, is 37 rods 7 65xl3,5»8?7,5r.»:5a. Ir. 374 roda> 
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Aet. 2. — ^In .every right-angled triangle, the square of 
tiie' hypothenuse is equal to the sum of the squares of the 
other two sides. 

1. Henoe, when the legs are ^ven, to find Che ttypothenuse. 

RULE. 

Add the squares of the two legs together, and eztraot the squara 
loot of their sum. * 
3. When the hypothenuse and one leg is given, to find the other leg. 

RULE. 

From the iquare of the hypothenuse subtract the square of the giren * 
leg, and the square root of the remainder will be the other leg. 

.1. There is an edifice whose height is 50 feet, and the width of the 
street running by it is 36 feet. Whiit is the length of a ladder that 
will reach firom the opposite side of the street to the top of the edifice 7 

502*2500, and 36 2=al296. 

Then 1/2500+1296 Ans. 61,6ft.4- 
2f Suppose the foot of a ladder, which is 32 feet in length, being 
placed on a level 16 feet from the bottom of a building, will just reach 
the top of the same ; what is the height of the building ? 

(In this example, the length of tlie ladder is the hypothenuse.) 

V32x32— 16X16=27,70.+ Ans. 
3. Two ships sail from the same port, one due east 60 miles, and 
the other due south 40 miles ; how far are they apart ? 

(In this exaraj^e, the legs are given to find the hypothenuse.) 

Answer. 72,1+miles, 

pROB. IV. — ^To measure Circles. 

Art. 1. The diameter of a circle given, to find the circumference. 
Note, — ^The diameter ii a right liiie drawn across the centre of a cu% 
«cle, dividing it into two equal parts. 

RULE. * 

As 7 is to 22, or more accurately, as 1 is to 3,14159, so is the diaoi 
*eter to the circumference. 

.Abt^ 2. The circumference g^ven, to find the diameter. 

RULE. 
As 22 is to 7, or as 3,14159 is to 1, so is the circumference tto th9 
*diameter. ' 

EZ4MFI.E8. 

1. What is the circumference of a wheel or circle whose diameter 
is 5 feet t 7 : 22 :: 5 .... Ans. 15,7+fi9et 

9. What is the diameter of a eirde whose circumference is 110 
feet 7 22 : 7 :: 110 .... Ans. 95. 

Art. 3. To find the area of a circle. 

RULE. 

.Mnltiply half the diameter by half the circumference, and the pro 
•duct wifl be the area. Or, multiply the square of the diasMter by 
■ 7854, and the product will be the area. 

4 



980 ArnNDix. 



1. Required tlie arem of a circle whose diameter is 21 inches, and 
circumference 66 inches 7 

i circumference 66s 33 inches, and \ diameter 21=10,5 inches ; 

Then, 33x10,5=346,5. Ans. 346,5 inches. 

2. What is tlie area or contents of a circle whose diameter is 20 
rods? [By the second method.] 20x20=400, square of the di. 
ameter. Then 400X.7854=:314,16 rods = 1 acre 3r. 34,16 rods. 

3. If the area of a circle be 78,54 sq. feet, what is the diameter ? 
Note, — ^The area, divided by ,7854, will show the square of the di* 

aoMter { then the square root of that will be the diameter -required. 
Thus, 78,54+,7854aft Vl00s=10 feet, diameter. 

AaT.^4. To find the area of a globe or ball. 

The area of the surface of a globe or ball is 4 times as much as the 
ttea of a circle of the same diameter. 

Therefore, multiply the whole circumference into the whole diame. 
ter, and the product will be the area. 

' 1. How many square inches of paper will it take to cover a globe 
that is 12 inches in. diameter ? 

7 : 22 :: 12 : the circumference, 87,7+ inches. Then 37,7x12 
sb452,4 sq. in., and 452,4+144=3,14 sq. feet. 

SECTION II* SOLIDS. 

A solid body is that which has length, breadth, and thickness. Sol* 
ids are generaily estimated by the aolid inch, solid foot, &a 

^ pR^B. X.— To find the solidity of a Cube. 

A cube is a solid having six equal sides, each of which as an exact 
square. 

RULE. 

Multiply the side by itsAf, and that product by the same side, givei 
the solid contents^ 

1. How many solid inches are contained in a cube 12 inches (sssl 
foot) long, 12 inches wide, and 12 inches thick ? 

12X1^X12=1728 solid inches, which are equal to 1 solid foot^. 

2. Suppose a cellar to be dag which shall be 11 feet 6 inches every 
way, in length, breadth and depth ; how many solid feet of earth must 
be thrown out of the same 7 

lift 6in.=sll,5fi. then 11,5x11*5X11,5=1520,875 solid ft Ans. 

PnoB. n. — To find the contents df any regular solid of 

three dimensions, length, breadth and thickness, as a piece 

of timber squared, whose length is more than its breadth and 

depth. 

RULE. 

Multiply the length, breadth and thickness ^ontiauaUy together, tnd 
the product will b« the conteutsL 
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BZAMPLCS. 

1. If a square piece of timber be*l foot (> inches broad and d iiichea 
thick, and 8 feet long, how many solid feet does it contain T 

1. By deoraalfl. S. By daodeclmais. 

Ifl. 6 in.«l,5ft. . F ' 

9in.s= ,75fl. breadth =1 6 

thicknessssy: 9 

75 — 

105 1 1' 6" 

lenjfthXS 

1,125 ' 

Jength== X8 * Ans. 9 

Ana, 9,000=9 solid ff. 

Or, 1ft. 6in.=:\8in., and 8ft.=96in. ; then 18in.X9in.x96in.= 
1 5552 solid inches ;' and 1555^-j-1728=9 solid feet. Answer. 

Note. — The breadth in inches, muliplied bj the depth in inches, and 
that product multiplied by the length in feet, and the lastr product jdi. 
Tided by 144, will give the solid contents in feet, &.C. 

2. Whit are the solid contents of a stick of timber which is 22 feet 
long, 15 inches broad, and 9 inches thick 7 

in. in. ft. 
Thus, 15x9X22=2970-i-144=20,e25ft., Ani. 

3. How many solid feet are contained in a piece of timber 14m. 
broad, 9 inches thick, and 8 feet long ? Ans. 7 ftel* 

Prob. ni. — ^The breadth and thickness of a piece of tim- 
ber given in inches, to find how much i^n length will make a 
solid foot. 

RULE. 

Divide 1728, (the number of inches in a solid foot,) by the product 
of the breadth and depth, the quotient will be the length making a 
solid foot 

EXAMPLES.. ^ 

1* If a piece of timber be 14 inches broad and 9 inches deep, how 
much length will make a solid foot ? 

Thus, 14X9S=126, and 1728-^-126 =13,74- inches, Ans. 
2. If a (nece of. timber be 18 inches broad and 14 inciies deep^ how 
much length will make a solid foot ? 

18x14=252 ; then 1728+252=6,85+ inches, Ans. 

^ Prob. IV, — ^To measure a Cylinder. 

A cylinder is a round bddy, whose bases are circles like a round col 
umn Or stick of timber, of equal bigness ftom end to end. 

RULE. 

Multiply the square of the diameter of the end 'by ,7^54, which 
gives the area of the base ; then multiply the area of the base by the 
leogtht and thd ^roducft will be the solid contents. Or, 
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Note, — ^When the circumference and diameter both are gfxven, yt>U 
may multiply half Ae ciroumferenoe hy half the diameter, and that 
product multiplied by the length, will give the solid contents. 

EXAMFLBS. 

1. What is the soh^ contents of a round stick of timber of equal 
(ngnesB fVom end to end, whose diameter is 31 inches, (=lft. 9in.) and 
length 20 feet ? 

Thus, 1 foot 9 iiiehes=:l,75ft 

Xl,75 

square of diameter =3,0625x>7854=:2,4Q524-areaof thebasei 

20 



Answer, solid contents s= 48,10404- feet 
Or, 21 in.X2iin.X.7854s346,3614in. area of the base. 

'20=leDgth in feet. 

144)6927,2280(48,106 nearly. 
Prob. v.-— To measure Pyramids and Cones, or fhe frus- 

trum of a Pyramid or Cone. 

Solids which decrease gradually from the base until they end in a 
point are called pyramids or cones. If the base be square, it is called 
a square pyramid. If the base be a triangle, it is called' a triangular 
Pjrramid.— -But if the base be round, it is called a cone. The top is 
called the vertex ; and a perpendicular line from the vertex to the base 
is called the perpendicular height. 

Art. 1. The solid contents of any pyramid or cone may be found 
by multiplying the area of the base by ^ of its perpendicular* height. 

Th^ frustrum of a pyramid or cone is what remains after the top is 
cut off, by u plane parallel to the base. 

Art. 2. To find the solid contents of the frustrum of a square py« 
ramid, or tapering stick of square timber. 

RULE. 

Multiply the side of the grreater base or end, by the side of the lessk 
er iKse or end, and to the product add | of the square of the differ. 
enee of the sides of the bases,' or ends; then multiply this sum by the 
perpendicular height or length. 

BXAMFLK. 

There is a tapering, square stick of timber, the side of the greater 
base or end of which measures 18 inches, the side of the lesser end 12 
inches, and its length 30 feet ; what is its solid contents ? 
Thus, greater end 18 inches. 18 

less do.Xl^ inches. -—12 

« 

. product ss216 6 

} square of diff. +12 X6 

228 3)36=Bquare of the diff: 

30 length in feet. 

12^1 of square of dow 



144)6840C47,5 feet Answer. 
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Aet. 3. To find the wklid oontents of the fhutram of a cone, or ta. 
poring itiok of round timber. 

RULE. 

Multiply the diameters of ihe bases or ends together, and to the pro- 
duct add one third of the square of the difference of the diameters ; 
then multiplying this sum by ,7854 gives the mean area between the 
two bases or ends, which multiplied by the length gives the solid oon. 
tents.* 



If the diameter of one end of a tapering stick of round timber be ' 
91 inches, and the diafheter of the other end 12 inches, and the leugth 
80 feet, what is the solid contents ? « 

Thus, diameter of greater end 31 31 

" " less end Xl3 12 

'^ . diff. of diameters 9 

252 X9^ 

i sq. of the diff. of the diameters-f 27 square of diff. 81 

279 Jofd^ 27 

Then, 279x,7854x30H-144a45,65+ solid feot, Ans. 

pROB. vi. — ^To find how many solid feet a round stick of 

timber, of equal bigness from end to end, will contain when 

hewn square. 

RULE. 

Multiply twice the square of the semi-diameter in inches hv thit 
length in feet, and divide the product by 144, and the quotient will bo 
the answer. 

EXAMTLB. 

If the diameter of a round stick of timber be 21 'inches, and its 
length 20ft., how -many solid feet will it contain when hewn square t 
Diameter 21in+2=10,5in. seml.diameter. 

Thenl0,5xl0,5x2x20-4-144==:30,625 feet. Ana. 

pROB. VII. — ^To find the solid contents of a globe or sphere. 

RULE. 

Multiplying the circumferenoe and diameter together gives the ana, 
which multiplied by onfr«zth of the diameter gives the solid contents. 

* Tbto Ui a correct way of measttrlng round logs, or timber, whicb taper gradaally 
from end to end. But me old Engttin method or measuring round timber was, to 
girt the Aide in the middle, and call one^fourth of this gbt the side of a H|«are eanal 
to the circumference. This one-fourth partnuared, and the square multipUea fagr 
the length, they called the aolid contents, which was an erroneous method ; fbr, the 
gfat in the middle is not the mean between the ends, nor one-fourth of tlie gbrt equal 
to die i^de of a square of equal area with circumfinrence ; and fVom this old errone* 
ouB practice of measuring timber was introduced the caHom of calling 40 ftst ot 
round timber and 50 feet of hewn tUnber a too, for 4a feet of round timber, meanrsd 
by tliiff method, will actually make about 50 feet, of hewn timber^We suppois, 
that When timber is accoratck BNSSDred, 40 ftst df every idnd sboaMSMiDS a ion. 
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Whit 18 the solid contents of a globe or ball whose diameiw is 18 
inohes? 

Thos^ the diameter being 18 inches, the circumfiwence is found to 
be 56,57-4- inches. (See Rule, page 335.) Then the circumfcren«a, 
56,57 inches, roultiphed br the diameter, 18 inches, =1018,+ which 
>iiultlpUed by oncsixth of the diameter, <rs:3 inches) gives 3054 solid 
inches, rsAns. 1 solid foot 1326in. 

Pl^oB. viii. — ^To find how many bushels, or gallons, will 
be contained in a vessel of given dimensions, (whether it 
be cubic; cylindric, or globular.) 

RULE. 

If it be a cubic vessel, find its contents or capacity in inches, by 
Prob I. or n. p. 236. If it be Cylindrid, find its contents by Prob. IV 
If it be globular, by Prob. VII. Then, as 2150,4 cubic inches make 
a bushel, therefore, dividin| by 2150,4 will give the bushels; and di. 
vide by 231, the number of inches in a wine gallon, gives the num. 
ber of wine gallons ; or, divide by 282, and you will have the beer 
f aJlosA. 

KZAMPmS. 

1. How many bushels, and how many wine gallons, will a cisteni 
hold that is 3 feet long, 2 feet wide, and 2 feet deep ? 
Thus, 3 feet =36 inches, and 2 feet =24 inches. 
»Then 36x24x24=20736 cubic mches. 
And ^736^^50,4=t9,64 bushels, Answer. 
An4 20736+^1 BsAns. SQ wine gallons, 177i2u rem. 
How many wine gallons are contained in a cylindrical vessd 
whose diameter is 18 inches, and depth 12 inches ^ 

Vmt 18Xl8x,7854Xl9. (by P^ob. 4, page 237,)==: 3053.6352 cubic 
^cbea, and 3053,6352-i-231=?13,2-f gallons, Ans. 

Pbob. ix.-^The dimensions of the walls of a brick build- 
ing given, to find how mapy bricks are sufficient to build it* 

RULE. 

From the whole extent of the wsdl, measured round cm the outside, 
"MbtnuBt four times its thicknass, and mtdtiply the remainder by the 
hflighii^ and tiiai ptHhict by the tfaiekness of tibe wall, giines'the solid 
nnntAnt^ of thfi wholfi, which multiplied by the numJier of bricks in a 
flo]id foot, gives the answer. 

Yi»<«.-w^To Qnd the number of bricks hi a soUd foot, multiply the 
isvgfch in inches b^ the breadth in inches, and that prodinet by the 
tbicbiess; tiien diviide 17S8 by t)us product 

SZAMFLBS. 

How many bridM, 8 inches long, 4 inches wide, and 21 inches thick, 
f^ It take to build the wa]h «f a house 40 feet long, 30 feet wide, 
•»4 90 IM hii^ tk« wall* to b« <m Ibot'Uuck 7 
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9X4Xt|«i80 Mfid ineliM in « Mek ; «h«ii 17S»44XU81,6 hMm 

V »MlidfooL . Th»n 40-HO-|-30-f30s.l40 

fear iimm the thiekness —4 

TSS 

height XSO 
•olid feet in the whole well JtfSO 

number of bricln in a eolid foot X21,6 

Answer 58752 brioke. 

Pbob* X. — To fyii the tonnage of a Ship. 

RULE. 

' Multiply the length of the keel by the breadth of the beam, end 
that prodnct by^ the derpth of the hold, and divide the prodnct by 95» 
tiM quotient will be the tonnage. Noraw-— If the vessel be doable- 
deeked, half the breadth of the mainbeam is accounted the depth of 
the hold. 



What iM the tonnage of a vessel 65 feet in length by the keel, tiie 
breadth 6t her beam 33 feet, and the depth of the hold 10ft 6in,a 
10,5ft. ? Thus, 65x22xl0,5-f.95=:An8. 158 tons. 5 rem. 

Pros, zi.— To find the number of gallons, dec, that are 
oontained in a veasel in the form of the fruatram of a eoae« 
or a tuhy whoae top and bottom diameters ave unequal 

RULE. 

Find the eaMc contents of the given vessel in inches, (by the rule, 
Fh>b. v. Art 3, for finding the contents of the finstarum of a cone,) 
which divided by S31 will give the wine eallons, d&c. 

Ex. How many wine gallons are oootamed in a tab, whose bottom 
diameter is 97 inohes, top diameter 36 inchesi and depth 50 inches ? 

Thus, 36—27=9 diff. x9=81, sq. of diff. 4-8=27, J^f 
sq. of diff. And top diam. 36 x bottom diam. 27=972,4- 
27, }«q[.. of diff. =999. Then 999 x ,7854 x 50=39280,73 
cubic inches, which -?• by 281 gives 169,83 gallons, Ans. 

Pkob. xn. — ^To guage a cask, or to find how many gal* 
Ions it will hold. 



To gnagc a cade, yoe niHt iii6S8cm the bMd dUmdnr and tiM boAg dianiolef, 
(takiiig the measure within the eaakf) and the leoftb of the cask, maUnf attowanoe 
for the thickne«of )be heads; then take the diAoenoejietween the head and buns 
diameter, and when Uie atavee are about an ordinary curve, add about 6 tenths of 
the dlfbrenee to tiie head diameter^ldeh wffl reduce the eaak to a cylinder ; that is, 
It will give th3 mean diameter.'* Then multiply the sqaare of the mean diameter 
la iBfihes by ,7854, and that prodnct by the len^ In inches, (Prob. 4.) gives the cubic 

* If the diaaietera of Ibe biadi aie eoeqnsL tsfce tfaehr mean diameter, and If tiw 
staves are veiymuch curved, tsks /W lostead of itac tenths; but if they be |war^ . 
Blrslgh^tAkeA'fcc• • oi 



MMnlilBiMiMii^wiilekAfldidkgrSSlyfivei the wine gaOons, and bySai*|^hrM 

IIm Imw giUoiMi 

But aitlie aqiunof the mean diamecer la alwaya to be multiplied If ,7854 and 
diTlded bjr S31 for wine galkms, we may contract the operatlonf and multiply b[ their 
4liollBBt,/,78M >v^ A A . \ ^u^i for wfaie gala, miutiply by 34, pointing on 4 flg- 

urea for the declmala; and for ale or beer gals.,^ S83 t^^^^^j ^^y <^ polntfaig 
off four flgurea for decimala. Hence the following 

RULE. 

Multiply the aqumre of the mean diameter by the lengta, and mul. 
tiply thia product by ,0034 for wine, and by ,0028 for beer gallons. 

£x. There is a cade whose head diameter is 25 inches, bong diam- 
eter 30 indbes, and whose length is 38 inches. How taany wine ''gal. 
loDS, and how many be« gallons dofs it contain 7 

Thos, the diff. between the head and bung diameter is 5 inches ; 
this multiplied by 6 tenths gives 3in. to be added to the head diameter* 

25+3=28iiLi meandiam. X28in.=764,8q. of mean diam* 
X 88iii. length, =29792. Then 29792 x ,0034 = 101,2928 
wine gals. ; and 29792 X ,0028 =83,4176 beer gals. 

Pbob. xm. — Of Mechanical Powers* 

Aat. 1. Of the Lerer. — ^It is a fundamental principle in mechanics, 
thai the power, and wei||^ht which will be raised, are to each other in. 
Tersely as the spaces which they pass ov^r. Hence to find what weight 
mav be raised by a given power. 

As the distance between the body to be raised, or balanced, and the 
fulcrum, or prop, is to the distance between the prop and the point 
where tiie power is applied, so if the power, to the weight which it 
willbalajioe. 



1« There is a lever 10ft. long, and the iulcrum or prop, on which it 
turns, is Sft. from one end ; how many pounds weight at the end 2ft 
from the prop, will be balanced by a power of 561bs.i&t the end 8ft 
from the prop ? Aa 2ft. : Sft. :: 561bs Ans. 2241bB. 

p. What weight must be applied to the above lever eight feet ftom 
the prop, to balance one thousand pounds two feet from the prop ? 

As 8ft. : 2ft. :: lOOOlbs Ans. 2501b8. 

3. If lOOOlbs. be placed 2 feet from the prop, on th^ above lever, 
how fkr must 250Ibs.he placed from the prop on^the other side, to 
balance the lOOOlbs. 7 As 2501bs. : lOOOlbs :: 2ft. .... Ans. ^ft. 

Art. 9. Of the Wheel and Axle.-<-The spaces passed ovet are as 
their diameters or circumferences. 

There is a windlass, the wheel of which is 60 inches in diameter, 
and the axis around which tne rope coils is 6 inches in diameter ; how 
many pomids on the axle will be bal^ced by lOOlbs. at the wheel ? 

As 6in. : 60in. :: lOOIbs. .... Ans. lOOOlbs. 

2. How many pounds at the wheel of this windlass will balance 
I9001b8. on the axle f As 60in. : 6in :: 12001bs. .... Ans. 1200)8. 

Aat. 8. Of the Screw^The power u to thp weight which will b\ 



XBVZKDtX. 848 

\ 

/ 

ndsed, u the distance between the two thieadi of the tcrew, is to tha 
circumference of a circle described by the end of the lerer to whic^ 
the power is applied. ' 

XXAMPUE. 

1. There is a screw whose threads are 1 inch apart If it be tamed 
Dy a lever 7 feet Icmg, what weight will be balanced by 130 pounds 
power? 

Thus, the lever b half the diameter, consequently the -diameter is 
14 feet. Then, as 7 : 32 :: 14 : 44, the circumference of the circle 
described s528 inches. Then, as lin. : 538in. :: 1301bs., the ratio be- 
Ing as 528 to 1, &c. without any allowance for fricticm for which it is 
common to add about one.third to the power. 

Pboblem xiy. — ^To measure Loads of Wood. 

Loads of wood are generally estimated by cord-feet, 8 of which 
make a cord : 128 solid or cubic feet make a cord ; hence every 16 
•olid feet make 1 cord-foot. 

RULE. 

The length, breadth, and height, multiplied together will give the 
solid contents, which divided by 16, will give the cord-feet. 

« EXAMPLB. 

How many cord-feet of wood in a load 8 feet long, 3 feet 6 iachea 
wide, and 2 feet 6 inches high ? 

Thus, 3ft. 6in.=rd,5ft.x2ft. 6in. =2,5=8,75x8=70,00 

-1-16 =4| cord-feet. 

Or, by duodecimals, 8F 6'x2F 6':?=8F ^xSP 0'=70 

solid feet. And 70-^16=41, Answer. 

But when the load is just 8 feet long, multiply the breadth and height 
together, and half the product will l^ the answer in cord-feet. 

Thus, 3,5ft. X 3,5fl.s=s8,75-r 2=^4,375 cord.feet,^4|ft. 
the same as above. 
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SYSTEM OF BOOK-KEEPIJSG 

FOR FARMSBS, MECHANICS, AND MERCHANTS. 



It k todlipcMrtly nnniwuy, that eveay perwm wlio traiMWieCi any bmriiifli dtmnM 
be acquainted with some ooneiae, practical method of keeping his accounts. It will 
not be necessary for the pttjrfl to understand every rule in arithmetic before he at- 
^da to this suUeet : ereoy scholar should obtain some practical kMwledge of 
Book-keeping, before he leaves schooL There are various methods of Keeping ae 
founts, and we have here inserted the two which we consider best adapted to 6om- 
num bushiess.— The best method for Fanners and Mechanics, whose accounts are 
not extensive, is, to have a ibigla book, and enter each persom^s name, with whom an 
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BOOK-KSEPINO, (METHOD FOtflT.) 
TIMOTHY CAREFUL, Fanner. 



1834 

May 10 

•• 13 

June 7 

Sept. 20 

1835 
Jan. 5 
April 35 



«< 



u 



To repairinjr cart wheels • 
** one plough 
«« Frame for a bam 

*« 1 day, mjself and appreniioe, ropijrinf houae, 
&o* • • • • • 



u 

M 



window faahes for yaar honee 
7 da^s* work of myaelf on joiir hocuw, ending 
Una daj, a$l,13 per daj 
** 7 do. do. of mj apprentioe, a #0,75 • 



JWls.— When an account is settled and balanced, it isona- 
tranaiy to draw parallel iines under it as above. 
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8690 



50 



84 
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JEREMIAH H. GOOD ALE. 



1834 
Oct. 9 
Not. 12 

1835 
June '8 



To 350 feet of boarda, at 3|ct9 
** 6 window blinds for your houae, and hanging 

the aame .... 

<• S.daji^ work of myaelf, repairing 'yoor houae, 
laying floora, Slc at |tl,08 per day 
*4 '* 5 do. do. of my apprentice, « 75cta. 



I CIS 

875 

1225 

540 
375 
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Mcoimt if tobeopened, on the left band piige,Dr.,«ad oppoilte therelOi on Uw right 
hlMid page, Cr., (appropriating the whole or half of a page to each peiaon*a aceount, 
as the caie may require,) writing down each entry at fuU length, and the datea 
against them, as in Method First. But where many entries are to be made daily, 
(as in the case with Merchants, k,c.) it is necewsary to have a Day Book, and a La- 
«BR, as exemplified'in Method Second. 

In the Day Boole, the owner should charge every penon Dr. tD each article dellT- 
ered^them on account, and Cr. by each articie received fh>m them, at the time 
"when the same was delivered or received ; and every entry on the Df y Book should 
be written at full length, ^d mention all the particulars necessary to make it taXfy 
understood. 



^ Each entry made t>n the Day Book is to be posted, or placed in the Legmr, in-g..- 
Ing to each person's name a page, or part of a page, for the same : the Dr. being en- 
tered on the left, and the Cr. on the right hana of the page. When any articie la 
{XMited, or transferred from the Day Book to the Lecef, it should be noted on the mar- 
gbi of the Day Book, either<by making a cross. ( A ) or two parallel lines, ( || ) and 
placing the figure oppasite, denptii» the page or the Leger to which it is transferred ; 
and the date, and the page of the Day Bode should also be placed on the Leger, to 
show the page of the Day Book from which each entry was taken ;^ aa exemplified 
in Method Second. 
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BOOK-^KEEPING (METHOD FIBST.) 
CONTRA. 



CR. 



1834 i 


Ma^ 


8 




15 


Juno 


6 




it 




19 


Aug. 


21 


Sept. 


10 


1835 


Jan. 


2 


May 


10 



By your team one day ploughing 
ISflbs butter, a 14ct8. pei' lb. 
15 bushela of corn, a 96ct8. per buahel 
3 do. lye, a 82cts. •« 

1 cow 

1 pork ham, wt. 31}lbs. at 13 cents 
26 bushete potktoes, a 25ct8. 



it 



it 



i( 



<4 
l« 



tl 



.(( 



5 corda of oak wood, a |(5,00 
" cash to balance 



Ota 
874 
621 
1440 



1 
2 



2 



2750 



3 



25 
2 



86 



46 



76 



650 



00 
78 



90 



CONTRA. 



CR. 



1834 
Nov. 19 By one pair boots 

** 3 pair boys' shoes 



Dec. 12 

1835 
August 5 






'< cash 



This is-tbe form of aa account remaiBinf UBsettiod,aiid 
open fbr Aitare entries. 

21* 



et* 

4150 
375 

936 



im 



FOlEtlft OP A DAY BOOK. \?H^ 1 



WILLIAM MERCHANT, N. Londqw, Apbii 1, 1834. 



P 



l|2 



Joseph Alberts 

r^iiour. 

brovni Havanna sagati 



Tolbarr^iiour 
" 6lbB. 



Dr. 

OtS" 



Nathaniel Curtiss 

By IS bushels com a 75c per bushel, 
" 18}lbfl. butter a 16 .cents, 



11 A I Jeremiah Goodale 

li To 5 gaUons molaaaes a 44ct8. 



Ill 



fa 



P 



-kx 



«1 



Joseph Alberts 

By 6ab0. cheese at $ict8. 



Nathaniel Curtiss 

To 3i yards of broadcloth a $4,75, 
By cash. 



Jeremiah Goodale 

To 381b6. salt pork at Sicta. 
(* 1 pork ham STIbs. a ISieti. 



Joseph Alberts 

To 5i yards Irish Unen at 58et8. 
" 1 DaboU> complete Scboofanasieini* Aanttant. 
By 2i cords wataiut wood a |B|00| 



l|2 



Nathaniel Curtiss 

Td 9 yards c^co a 31 cents, 
** 5S bro(Hns, 



113 



111 



Jeremiah Goodale 

By mendlngmy carriage, 
" cakh, 



I— •- 



Joseph Alberts 

To 6 gallons molasses a 43 eenlsi 
" Slbs. Hyson 8. tea aSOcts. 
" 1 silk handkerchief. 



ii2 



«tJ 



Nathaniel Curtiss 

To Mbs. geese feathers aSOcts. 
By eadi. 



Jeremiah Goodale 

To 9 boshels oats «t 34 ctnti, 
<> To cash, 



Cr. 

1,40 

Dr. 



Cr. 



Dr. 

Cr. 



Dr. 




Dr. 

Cc 



Dr. 

18,79 
,34 



Cr. 

$3,50 
1,50 



Dr. 

13,58 

1,50 

,84 



Dr. 

Cr. 



Dr. 

fl,70 



[Ct8 
16 



13 



8 



16 
3 



05 



3 



6 



3 

15 



flOi 



S7 
00 



13 



00 



4 
9 



SS 



rage 9.] 



FORM OP A DAT BOOK. 

' ■■ - - 



m 



Nbw London, April 12, ld34« 



X2 




Nathaniel Curtisd 

To 3( yards cotton aheadni a 16a 
** 1 spool tliread, 



Dr. 

15,00 
,06 



1*1. 



Joseph Alberls 

To 151b«. sbingle ualb 8t 8 eonts, 
" 1 gallon Malaga wise, 



Dr. 

•1,90 
1,17 



Jeremiah Goodale 

By Si bushels beans a $1,13, 



Cr. 



Xl 



X3 



X3 
X8 



Joseph Alberts 

To 9yds.tetinett • fl,95, 
"* 9 sks. sRWifif silk a 5e. 
" 3 sticks twist a 6 cents, 



Dr. 

•11,35 
,25 
.12 



Nathaniel CurtLss 

By SbUs. cider a IliSO, the barrels to be returned, 



Cr. 



Jeremiah Goodale 

To 3|yds. Ueached sheeting « 18ct*. 
By cash, ' 



Dr. 

Cr. 



9 



11 



K 




3 



ttB 



37 



93 



M 



We liave given an example of tlie Dav Book sufficient to show the manner of 
keeping it. A t the commencement of the book, th^ owner should write his name, to- 
gether with the place of his residence, in the manner exhibited on page lit, \^here 
the pupil wfil observe the name ot WilUam Merchant, who is supposeiKto be the 
person Who owns the booky and residing in New London. The puinl will also ob- 
serve, that the day of the month, dec. must be placed at the top of .every pue ; ant 
when the date alters between the top and bott<«i of anv page, the figure denoting 
the day of the month is placed in a break in the lines irtaca are drawn between tho 
entries. 

By posting an account, is meant, transferring the entries from the Day Book to the 
Leger. Every entry in the Day Book must be posted into the L^er ; and when sev- 
«ru articles are' entered in the Day Book at one time, it ja not neoessarv to moitioii 
them all in posting to the Leger, but merely to say " sludries,** as in the fbllowing 
l^er. 

£ii posting an account, b(»in with the first name on the Day Book. Eqterit onthe 
lieger : if it be Dr., on the left, or if O., on the ri|^ hand of the page, thus qnter 
Inc each under its proper bead, placing the date and the page of the l>av Book in the 
«oiamns ruled for that purpose; and mark the page of the Leger on w Day Book 
opposite the eatfv. 

Every Leger should have an Index, or Alphabet, to show on wldeh page seek 
t^ersbn's aoobont stands. 



INDEX TO THE LEGER. 

A Alberts, JoMph, 
C Curtiii, Nathaniel, 
O Goodale, Jc 



|>ago 

M 



1 

9 



so ioox-kufhto, (xkthod ikcond.) 

Ftp 1.] FOBU OF A LEGEBI 

DR. JOSEPH ALBERTS. 



P**" 2.1 DR. NATHANIEL CDRTIS3. 



a brotdciath 
' mDdriei 



To baUacB fhun 



« 




IRS^i 




ff, 




f 


i; 








" 


5 


U6 


" 


» 


31 










7 


39 





" bkliucc to 



Mpald la 
liebiltiice 



P»S«3] DR. JEREMIAH GOOD ALE. 

Apl. STomoltnei 
" 5 " lundriu 
" 10 " Mlnilnef 



ruitbft «D(r1n fr^ 



VORXS OF NOTES, BECEIFT8 AND OEBESS. 241 

9 

Nate on Demand,' 

9 

<f 85 ^,. New London, October 3, 1836 

For value received, I promise to pay to Aretas A. Wiij>kr, or ov- 
der, sixty.five <dollari» fifly-one centa, on demand, with interest. 

• AUPHA G. WiLIARD. 

i 

With the words * or orders* a note is nef^otiable, that is, tl)e person 
to whom it is jan^e payable, may sell it again, provided he endorses 
it ; and the bolder may lawfully demand payment of the signer of tho 
note ; 'or if he refuses, or is unable to pay, of the endorser. 

• Note of three framthe. 
^50-^ • New London, October 3, 1837* 

For vaine received, I promise to pay to Rbvben Pritcha&d, or 
■bearer, fifty dollars twenty-five cents, three months after date. 

CHARI.R8 StoCKUAN. 

A note made payable to A B, or bearer, may be collected by any 
person holding it, and requires no endorsement Without the worai 
*or order^ or, * or bearer,* a note is not negotiable. 

Nate td Bank. 
;f]50. iVew London, October Z,'IS3B. 

Kinety-five days from date, I promise to pay Ouver Osborjt, or 
order, one hundred and fifty dollars, at the Union Bank, for value re- 
ceived. ^ SpLOMON Patweu.. 

RffReijpi fir tiwney on ttccounL 

Received of Jonathan Davidson, eleven dollars on account. 
New York, October 1, 1836. Danul J)omnt% 

Beeevpl in fiHU 

Received of Solomon Strong, one dollar, in full of all demands. 
Norwich, October 3, 1836. Job L. Burnhaii. 

A receipt in full of all accounts cuts eff accounts only, while a raw 
ceipt in full of all demands, cancels all claims whatsoever. 

An Order* for Money. 

MeotTM, ONeit ^ Sawney, 

Pay Timothy Turner, or order, eleven dollars and fifly cents, and 
charge the same to my account. Trrus Truman. 

iVeto London, October 3, 1836. 

An Order for Goods. 

Mr, B, Stark, New Orleans, Oct. 5, 1836. 

Please pay the bearer one dollar in goods from your store, toA 
charge . Your obedient servant, Thomas Porter. 

When an order is paid, it is proper that it be receipted on the back, 
4y the person to whom it was made payable, or if it be made payablt 
• oearex; anj jperson who |»resents it Hat j^aymenit may receipt k. 



